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A New Anse to 


| TheUss of the GLOBES; 


AND THE 


WHEREIN 


Rudiments of Geography, 4 


The Knowledge of the Heavens and Ea an ismade 


eaſy to the meaneſt Capacity: Firſt, by giving a con- 
ciſe Account of the four Quarters of the World, 
with the Piſtance and Situation of the principal 


Iflands and inland Places; and Secondly, by the 


Solution of Seventy uſeful Problems, in Geography, 
Hemm, Navigation, &c. 


To which are annexed , 


TRREE uſeful TAB LES. 


1. 3 the Latitude and Lon- 


from the Meridian of London. 
II. Shews the Sun's Place, 
- Declination, Time of Riſing 
and Setting; Length of Days 
and Nights, and Beginning 


| 


gitude of the principal Places | 


and Ending of Twilight every 
Week, according to the New 
Style. 

III. Shews the Latitude, 1 
tude, Right Aſcenſion, and 


Declination of the moſt emi- 


nent fixed Stars, 
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'DEDICATION. 


7 9 all public Tutors hd Tours of Ma- 
 thematical Learning, eſpecially thoſe 


that I have had the Honour to 22 


TT HE Tſe of the Globes is now 
become very common among 
Gentlemen, to what it was ſome few 
Years ago; and there are Numbers 
that cannot bear the thoughts of goin 
thro” a tedious, tho' regular Courſe o 
Geometry, „„ Algebra, 
&c. yet find a great Pleafure in learn- 
ing upon the Globes, and this I ima- 
gine is becauſe the knowledge of them 
is ſo readily attained. Nothing is ea- 
fier than practical Geography, com- 
monly called The Uſe of the Globes; 
becauſe no other Branch of Learning 
is previouſly neceſſary, He that can 


read well may arrive at the Knowledge 
of them as ſoon as another that is well 


acquainted with Figures. 
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wi DEDICATION. - 
Some of you may think it a Pre- 
| ſumption in me to publiſh a Book upon 
the Uſe of the Globes, when ſo many 
are already extant upon the ſame Sub- 
je, and eſpecially as Dr. Harris's is ſo 
much uſed: But many of you are ſen- 
fible I have been obliged to explain 
- him to you; and you have owned he is 
Not ſo clear in many of the Problems 
as could be wiſhed, Beſides, his is a 
general Treatiſe of the Rudiments of 
Aſtronomy, mixt with the Uſe of the 
Globes; but this little Tract treats of 
Nothing of that Sort, but goes : through 
a Series of Problems (as you will ſee 
Art particularly in the Preface) Step 
by Step; and as every Problem has an 
Anſwer, you cannot be at a Loſs to 
know when you are right. | 
As I have tried to render it both eaſy 
and uſeful in all public Academies, Kc. 
as well as to private Gentlemen, you will 
no Doubt, excuſe ſome few Errors; and 
in giving it a kind Reception you will do 
me great Honour, and very much oblige, 


Lendon, dug: Your humble Servant, 
24> 1754+ | = 


D. FENNING. 


RN. 
= Kinp READER, | 2 
T Here preſent you this ſmall Treatiſe 
1 of Geography and The Uſe of the 
Globes. e wy 


The Geographical Part you may 
very juſtly ſuppoſe I borrowed from dif- 


ferent Authors, who no Doubt, were 


obliged in the fame manner to borrow 
their Accounts from - previous Publica- 
tions: And. this is always allowable in 
Hiſtory, tho' not in every Part of 
- Learning. ©! RT 
Beſides, many Hundreds may happen 
on one Book, who may never ſee ano- + 
ther on that Subject; therefore a Num- 
ber of Books can never fail of being 
ſerviceable to the Public; and if every 
Author makes but an Improvement 


vi PREF ACE. 
upon what he takes in Hand, he does 
well, and the Reader is in ſome Mea- 
ſure obliged to him. It may be aſked 
what Improvements can be made here, 
fince there are ſo many large Volumes 
upon the Subject? I anſwer, that as my 
Knowledge is not ſufficient, ſo my In- 
tention never could be to give a better 
Account of Things than they have done. 
But the Point in Hand is, whether I 


- have not drawn the Work into a narrow 


Compaſs, ſo as not to burthen the Me- 


mory, and yet, at the ſame Time, to 
give a pleaſant and ſatisfactory Account 
of what is both neceſſary and uſeful to 
every common Reader. If J have in any 
Re ſpect done this, I have done as much 
in the Geographical Part as I intended, 
and more; for my Deſign at firſt was 
only to treat upon the Deſcription and 
Ule of the Globes; therefore I hope, 
if any Errors have crept in on the firſt 
Part, they will be pardoned. For 
Some Authors differ from others. 
Thus Gordon ſays, that the Metropolis 
of Maryland is Baltimore, in Honour 
of Lord Baltimore; but Taylor and 
A ſay Annapolis-Royal is one 
you — 


PREF AC B. vi. 
pieat—Which of theſe are right I can- 
not determine; only this I fay, that 
Gordon ſeems to be right according to 
Hiitory, and Taylor according to Cuſ- 
tom; becauſe Annapolis Royal is the 
chief Place of Traffic and Buſineſs. 
But I leave this to better Judges, and 


will give ſome Account of the Work in 
general 


| Diabogne I. II. III. and IV. Contain 
a ſhort and eaſy Account of the Situa- 
tion of the . principal Places in the 
known World, with their Diſtance from 
London, in an Arch of a great Circle. 


Dial. V. and VI. Contain a gene- 
ral Deſcription of the Globes, with the 
Nature and Property of the Sphere, 
and the different Situation of the Inha- 


bitants of the World in reſpect of each 
other. 


Dial. VII. An explanation of the 
moſt uſeful Terms in Geography; to 
which is annexed, 3 uſcful Tables. 


I. Shews 


" n e 
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wm PREFACE. . 
1. Shews the Latitude and Longitude 


of the moſt principal Places from the 


Meridian of London. is 
2. Shews the Sun's Place, Declina- 
tion, Time of riſing and ſetting, &c. 
3. Shews the Latitude and Longitude, 
right aſcenſion, &c. of the moſt eminent 


fixed Stars, takon from Senex's Globes. 


Dial. VIII. Contains 70 Problems 
perform'd by the Globes, many of which 


are very uſeful in ſhewing the Nature 


of Spherical Triangles, and are applied 


to Navigation, Dialling, &c. and I have 


not only given you the Rule to work 
them by, hat have given you the An- 

ſwers to the Problems, that you may 
know when you are right. If indeed 
your Anſwer be not exact with mine in 


Reſpect to Minutes, never mind that; 
for 1 have taken the neareſt quarter of 5 


a Degree for the Anſwers in general: 

Thus, if it were 12 Minutes, I call it 
15 or + of a Degree. I have done the 
fame when it is 20 Minutes, but if it 


be near 2 a Degree on the Quadrant, I 


call it 30 Minutes; ; and this IJ have done 


on Purpoſe to avoid puzzling the 


Learner, 
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Learner, becauſe we cannot gueſs to a 


Minute or two on the Quadrant, and 


Globes will often differ, for want of 


good Appendants. 


As for the Diſtance of R 8 

London, I have taken it from no Book 
or Perſon; and tho I agree with Echard, 
and ſeveral others, in Reſpect of De- 
grees, yet I differ from them in my 
Anſwer in Miles, -moſt of them allow- 
ing but 60 Miles or Minutes to a De- 


gree, and I have counted 69 to a De- 


gree. If you cannot multiply the De- 
grees by 692, then multiply by 70, and 
take 2 the Number of D egrees out of 
that Product, it is the ſame as multi- 
plying by 692. 

In fine, I 1 endeavoured to ren- 
der it as uſeful. as 1 could, and I am 


ſenſible Any-body may (of himſelf) 


learn the Uſe of the Globes by it, if he 
will but take the Trouble to learn the 
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Signs and Terms previous to ſuch an 


Undertaking. 


Arts and Sciences are not learnt by ſu- 


pine Reading only; there mult be 3 
Practice, or elſe the bare reading will 


never make a compleat Artiſt; and if ſo, 


haw 


r 
ho can it be expected that he ſhould 
underſtand that never reads at all. 
It is not having a Thouſand Volumes 
in your Library, that. will convince the 
World you underſtand them; for, with- 
ont a little Pains, you will never be a 
Jot the wiſer in the practical Part of 
the Mathematical Studies. 
But as for the Uſe of the Globes, it is 
fo eaſy and fo natural, that moſt Perfons 
eſteem) it as a Pleaſure, rather than a 
Stody; and as the Knowledge of them is 
very uſeful as well as entertaining, I 
would recommend it to young Gentle- 
men in general, as they may learn the 
Uſe of them without Pains, and, in 
ſhort, without Loſs of Time. Vo; 


1 am, kind Reader, 
2 our humble Senden 


Toendlon, Aug. 4 | 
#42 17534» 5 
„ D. Rane. 
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having peruſed this epitome of g 


phy, do allow it to be very well adapted to the ca- 2 


pacity of all ſuch as would have a true and ſpeedy 
notion of the ſituation of the moſt principal places 


in the known world. And for a variety of Prob- 


lems ſo eaſily ſet forth, and ſo plainly demonſtrated, 
we beg leave to recommend to it every learner, as 
the moſt uſeful} book extant, Witneſs our hands, 


George Coles, Surveyor. 5 
Henry Deacon, Accomptant. 

Edward Griffiths, Surveyor and Accomptant, 
Antony Gilbert, Surveyor. 

Abraham De Lire, Phila. Math. 

John Quant, Teacher of the Mathematics. 
William Simſon, Philo. Math. 

John Smythe, Accomptant. 

Ja ames Thur, Ditto. 


| To the RECOMMENDERS. 


— GENTLEMEN, 


Return you hearty thanks for your kind coins 
in honouring me with your names to this ſmall 


reatiſe. Vour aſſiſtance in diſcovering any errors 


thats have omitted correcting will ſtill further oblige, 


GENTLEMEN, 


oy 754. | of our very humble ſervant, | 


E whoſe names are Gao ſubſcribed, 4 1 


Daniel Fennin 8 
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A new Edition, corrected and improved, and racdmmeades by 
_ ſeveral eminent Writing-Maſters and Accomptants, as the 
| beſt Book of the Kind extant, Price 28. 6d. 

1. The Britiſh Youth's Inſtructor; 
Or, a new and eaſy Guide to Practical Arithmetic, 

Wherein the rudiments of common arithmetic, vulgar and de- 

cimal fractions, the extraction and uſe of the ſquare and cube 


roots, &c. are ſo eaſily treated of, and ſo plainly demonſtrated, 


that any perſon may of himſelf (ina ſhort time) become ac- 
quainted with every thing neceſſary to the knowledge of buſi- 
neſs. To which is added, a poſtſcript, for the uſe of country 
youths i in particular: Shewing how to meaſure any regular 
piece of timber, tiling, thatching, brick-work, or piece of land; 


as alſo, how to guage any ciſtern, piece of malt, or common 


cooler, tub or caſk. 


By D. FENNI NG, author of a Treatiſe on the Uſe of the 
Globes, .&c. Where may be had by the ſame Author, 


Price only 28. 6d. neatly bound in red; and filleted with gold. 
2. The New and Complete Spelling DicTIoNARY. 
And ſure Guide to the Engliſh Language. 


Shewing 1. The uſe of the alphabet in general, with the dif- 
ferent pronunciation of fingle, double, and treble vowels and 
conſonants, in a variety of examples, 


2. An eaſy and familiar grammar, in which are not dnly 


pointed out the different parts of ſpeech by name, but the uſe of 


them reduced into real practice. 

3. A ciQtionary containing near thirty thouſand words, 
with their ſignification, and the name of the part of ſpeech to 
which they belong in the order of grammar. 

The whole principally defigned for the uſe of ſchools ; ; but 
digeſted in ſo eaſy a manner, that all ſuch adult perſons or 
foreigners, who have not had the advantage of being taught, 
may, by their own application only, become acquainted with 
the Engliſh tongue in a ſhort time. | 

To which is prefixed, two very uſeful tabies, 

1. Contains the names of the moſt principal men, mentioned 
in the Old Teſtament, and the place referred to. 

2. The names of ſuch places as are moſt difficult to read 
and pronounce, having both their proper accent, and rules 
for pronunciation, for ſuch who would read the ſacred ſcrip- 


tures with propriety, 
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DIALOGUE 1. 


| Betepeen Phiro, a Tutor, and Tyko, @ Pupil, 
concerning GEOGRAPHY in a 
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e 
O U have already been ſo 
kind, dear Philo, as to inſtruct 
| me in the knowledge of com- 
mon arithmetic, and the rudiments of alge- 
bra, and you promiſed to inſtruct me alſo 
in the uſe of the globes: if therefore it be 
agreeable to you, I ſhould be * glad t to 
begin immediately. 85 

Philo. 01 all my Bent; z it pleaſes me 
much to ſee you delight in any thing of this , . 
ſort, rather than ſpend your time in idle- 
. which is the parent of miſchief; I am 

| B chere. 


Tyro. 
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2 Of GEOGRAPHY. 
therefore as ready to teach you as you are 
willing to be taught: bur I think it would 
not be amiſs to give you firſt a little notion 
of geography, as it will not only the better 
qualify you for this undertaking, but will 
be a great help to you for the more ready 
underſtanding what you read. © © 

Tyro. I thank you, fir; for indeed I have 
very little notion, and ſcarce Know what 
you mean by geography. 

Philo. Geography is a ſcience which ex- 
plains and teaches the properties of the 
earth, both in reſpect to land and water; for 
of theſe two parts the terraqueous globe is 
compoled. 

Tyro. You ſay the earth is a globe: I 
ſhould be glad to be informed how it is 
poſſible to know of what figure the earth 
really is 

Philo. The rounduch of the earth may be 
ſhewn from many obſervations: 1. When 
we are on board a ſhip at ſea, we may be 
out of ſight of land, when the land is near 
enough to be viſible, if it were not hid 
from our eye by the convexity of the wa- 
ter. In this caſe, the tops of hills, cliffs, 
ſteeples, towers, &c. firſt appear above the 
water, next the buildings, and laft of all 
the ſhore; which can proceed from nothing 
elſe than the roundneſs of the earth, 
whereby the lower objects are longer hid 
from he ſight, than thoſe which are EP 
2. The 


ue tC ac a * 


of GEOGRAPHY. = 4 


2. The higher the eye is, the farther will 


the view be extended: it is very common 
for ſeamen on the top of the maſt, to diſ- 
cover land, or ſhips, at a greater diſtance | 


than they can do who ſtand upon the deck; 
the object being hid from the latter by the 


convexity of the water. 3. When we 
ſtand upon the ſhore, the higheſt part of a 
ſhip is viſible at the greateſt diſtance: if a 


ſhip is going from us out to ſea, we ſhall 
continue to ſee the maſt, after the hull or 


body of the ſhip diſappears, and the top of 
the Tal will be ſeen longeſt. But if the 
ſurface of the ſea were a flat, every part of 


an object would be equally viſible; and 


not the higheſt, but the largeſt parts of an 
object, would be viſible to the greateſt diſ- 


tance, ſo that we ſhould be able ro ſee the 


hull of a ſhip farther off than the maſt: 


But this is contrary to experience; conſe - ad 
quently. the earth is round. 4. The cg „ HY 


vexity of the water may be ſeen in calm N 
weather, and where the fluid is unruffled 
by the agitation of the ſtream, provided it 


be a mile or two in a ſtraight line, 


little boat upon the water may be ſeen by a 


_ perſon whoſe eye is a ſmall height above 
the water; but if he ſtoops down and lays 


his eye near the ſurface, he will find that 
the boat is covered by the convexity of the 
water. 5. Several navigators have failed 
* round the earth; not in an exact cir- 

| B 2 — 
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Z 
cle, the winding of the ſhores preventing 
Ft them from ſailing on a direct courſe; but 
by failing continually to the weſtward, they 
1 have reached the place from whence they 
1 at firſt departed. This was performed by 
; Magallan, Cavendiſh, Sir Francis Drake, 
Lord Anſon, and ſeveral others. 6. All 
the appearances of the heavens, both at land 


1 and ſea, are the ſame as they would be were 

; the earth a globe, which proves, that it is 
| f really ſuch: And, laſtly, in eclipſes of the 
F moon, which are cauſed by the ſhadow of 


$ the earth falling on that planet, demon- 
KH {rates that the earth is of a globular figure; 
1 for this ſhadow is always circular, whatever 
fituation the earth may have at-that.time: 
Now a body muſt be globular, which always 
caſts a circular ſhadow. Nor are the little 
unevenneſſes on the earth's ſurface, ariſing 
from hills and valleys, any material objec- 
tion to its being conſidered as around body; 
becauſe the higheſt mountains bear a leſs 
proportion to the bulk of the earth, than 
the little riſings on the coat of an orange, 
bear to that Kult; or a grain of ſand to an 
artificial globe, of nine inches diameter: and 
according we find that the mountains and 
valle ys on the ſurface of the earth, cauſe no 
irregularities in the ſhadow, during a lunar 
eclipſe; the circumference. thereof being 
even and regular, appearing as if caſt by a 
body truly globular. Tyro. 


% 
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Ws yro. | am convinced from the reaſons 
you have given, that the earth is round; 
and ſhould be glad ro know the methods 
hat have been Shibel to meaſure it, or find 
he dimenſions of this globe? 

Philo, The methods made ufe of to mea- 
fure the earth are very plain and eaſy to be 
anderſtood. But it will be neceſſary to ob- 
ſerve, that every great circle, and conſe- 
quently the circumference of the earth, is 
divided into 360 equal parts called degrees, 


and every degree into 60 equal parts called 
minutes, &c. 


Tyro. This 1 have already learned in com- 
mon arithmetic; but fhould be glad to know 
why every circle contains neither more nor 
leſs than 360 degree? 15 

Philo. It was abſolutely - neceffary that 
| [fome certain number ſhould be fixed upon, 
and the ancients choſe the number 360 for 
no other reaſon, than its being diviſible into 
many equal parts: thus irs half is 180, its 
quarter 90, and its half quarter 45; an ad- 
vantage that few other numbers can boaſt 
of, eſpecially as the three firſt end with 4 
cypher. 

Tyro, You have fufficiently fatisfied me 
in this particular; and now, I am prepared: 
to underſtand the method made uſe of in 

meaſuring the earth. | 
Philo. As every cirele is divided into 360 is 

degrees, if at two places ſituated. North 

B 3 and: 


6 Of GEOGRAPHY. 
and South of each other, the altitude of the 
ſun be taken on the ſame day at noon, and 
Ri the ſun be found to be one degree nearer to 
19 the zenith at one place than at the other, 
dhoſe two places are one degree aſunder. 
Now if the diſtance between thoſe two pla- 
ces be meaſured by a chain or otherwiſe, 
we ſhall know the length of a degree, and 
conſequently of any part of a degree, in Eng- 
liſh meaſure. This has been done by ſeve- 
ral geographers, particularly- by.our coun- 
tryman Mr. Richard Norwood, who, in the 
year 1635, obſerved the difference of lati- 
- tude, and meaſured the diſtance between 
London and York. By which it appeared 
that 367200 Engliſh feet, or 69 miles and 
a half, and 14 poles, make a degree. Hence 
the whole circumference of the globe will 
be 550440, and its diameter 50040 Eng- 
liſh miles, reckoning 69 and a half to a de- 
« FEE. - -—- 5 
This map of the world will give you a 
much better idea of the world itſelf, than 
the beſt verbal deſcription. It repreſents 
the artificial globe taken out of its horizon, 
ſqueezed flat, cut thro', and the two hemi- 
| ſpheres placed cloſe to each other. 5 
Hero. Into how many parts is the earth 
divided! ? 
Ptilo. Into 4 parts, or quarters; viz. 


I. Europe, 2. Alia, 3. Africa, and 4. 
America. | 


2 yro. 
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Tyre. What are the other nominal parts 
of the earth; or how is it yet further divi- 
ded in relation to land and water? 5 
Phils. Into 10 different names; 5 belong- 
ing to the diviſion of land; viz. 1. A con- 
tinent. 2. An iſland. 3. A promontory | 

or cape. 4. A peninſula. And g. An iſth- 
mus. And theſe anſwer to the next 5 be- 
longing to the water; viz. 1. An ocean. 
2. A lake. 3. A bay. 4. A gulph. And 
5. A ſtreight. Theſe anſwer to each other 
(as was ſaid before) as more plainly appears 


by the following deſcription. 


| Land. - „ Warz z. 
* 1. A continent is a large 1. An ocean (or ſea} is 


miuact, or vaſt extent of a large extent or collection 


main land, not ſeparated of waters, free from land; ' 
by any ocean. Thus Eu- ſuch as the Atlantic. or 

rope, Aſia, Africa, &c. Weſtern Ocean, the In- 
are continents. - dian Ocean, &c. 

2. An iſland is a tract of 2. A lake is a tract of 
land ſurrounded with wa- water ſurrounded by land: 
ter: as Great Britain, Ire- as the lake of Geneva, the 
land, Madagaſcar, &c. Dead Sea, the Caſpian 


* 


Sea, &c. | 


3. A promontory, or 3. A bay is a portion or 


ba” is a portion or part partof the ſea running far 
© 


of land running far into up the main land; as tze 
the ſea; as Cape Verde, Bay of Biſcay, Bay of Si- 


4. A peninſula is a part 4. A gulph (or inland _ 


or portion of the earth al- ſea) is a part of the ocean - 
moſt ſurrounded with wa- almoſt ſurrounded - with +? 


ter, ſave only a narrow land, fave ſome ſtreight or 
part or neck of land which narrow gut of water, by 


ties or unites it to a con- which it has communica- Wa 
in > tion 


: | re 
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Land, N . Wavpd. ...4 | 
tinent: as Africa itſelf, tion with the ocean; n 5 


Jutland, &c. &. the Gulph of Arabia, the 


Mediterranean Sea, & . 
. An ithmus 3 is a nar- 5 A ſtreight is a narrow 


| row part of land, by which pallage or part of the ſea, 


a peninſula is joined to a , which joins one ſea to an- 


continent, or main land; other; as the ſtreights of 


as the iſthmus of Panama, Gibraltar, which join the 


which joins North and Mediterranean Sea to the 


South America together; Atlantic Ocean; the 


the iſthmus of. Cofubth,' ſtreights of Babel mandel, 
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A 4 further deſcription of the foo quarters * 
the World; 


1. 07 EUROPE. ang 
HAT are the principal king! 


doms or parts into Ay Eu- 
rope is divided? | 


Philo. They are 9 in number; viz. xe. 
Scandinavia (which contains Sweden or 


- Swedeland, Denmark, and Norway.) 4. 
Moſcovia, or Ruſſia. 3. France. 4. Ger- 
many. 5. Poland. 6. Spain. 7. Italy. 


8. e And 9. Turkey. 
Tyro. Pray give me ſome ſhort account. b 


of theſe in reſpect of their firuation on the 


globe, and to each other? 
Philo. That I will, my dear pupil; CY 


Ut muſt be but + a ſhort account eh Juſt 
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oC BUEOPE.. 
to give you a little idea, and qualify you 
the better for reading and converſation. 
But the map of Europe which you ſee be» 
fore you, will be of the greateſt uſe; and the 
fituations of places will be much eaſier ob- 
tained from thence chan from any verbal | 
deſcription, | 


I. Of SCANDINAVIA. 


Tyro. What do you mean by Sens 
via; and how, or whereabouts is it ſituate? 
Philo. Scandinavia is a large continent, 
fituate between 54 and 72 degrees of N. 
latitude; under which name is comprehend- 
ed the kingdoms of Sweden, Denmark, ; 
and Norway, : AS was faid before. 1 


> $w SS ks 


 Tyro. Hos is Segen ſituate? 25 
Philo. Sweden is bounded on the N. ala 


E. by Norway, on the E. by Mofcovia, ang 


on the S. by the Sound, and part of the 


' Baltick. Its metropolis or chief town is 3 


Stockholm, whoſe diſtance from London is 
about 12 4 degrees; viz. 880 miles N. E. 


The longeſt day in the moſt northern parts 


of this country is about two months, and 
the ſhorteſt in the moſt ſouthern parts about 1 
62 hours. 1 g T 10 
2 Daunank / | 


7 


> on How is Denmark ſuuate? 
3 . Phils. 


Fd 


10 O:'EUROPE. | 
| Philo. Denmark is bounded on the N. 
by the Sound, on the E. by the Baltick, on 
the S. by part of Germany, and on the W. 
by the German Ocean. Its metropolis is 
Copenhagen, whole diſtance from London 
is 610 miles. N. E. The length of the 
longeſt day in the moſt northern parts of 


this country is about 17 4 hours; and the 


ſhorteſt in the moſt ſouthern about 8= hours 


long. 


3. NORWAY. 


Dyro. How is Norway ſituate ? 
hilo. Norway is bounded on the N. W. 

and S. by part of the Main Ocean, and on 
the E. by Sweden and the Gulph of Bothni. 
Its metropolis is Bergen, whoſe diſtance 
from London is about 9+ degrees; viz. 642 
miles N. by E. The length of the longeſt 
day in the moſt northern part is above 2 


ö months, and the ſhorteſt in the moſt ſouth» 


ern about 62 hours. 


II. Of MO SCO VIA or RUSSIA. 


Dyro. How is Moſcovia ſituate? 

| Phils. Moſcovia is bounded on the N. 
by the great Northern Ocean, on the E. by 
'Tartary, on the W. by Sweden, and on the 
S. by the Caſpian Sea, and part of Little 


Tartary and Georgia. Its length is com- 


puted to be about 1250 miles, and breadth 
about 1100 miles. Its chief province is 
S- Moſcovy, 
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Moſcovy, and its metropolis Moſcow, whoſe 


diſtance from London is about 23 degrees; 
viz. is nearly 1600 miles N. E. and about 


800 E. of Cracow. The longeſt day in the - 


moſt northern part of this country is about 


2 months, and the ſhorteſt in the mw: = 


ſouthern is about 9 hours. 


III. Of FRANCE: 

Tyro. How is France ſituate ? 

Philo, France (called Gallia, or the place 
of the antient Gauls) is bounded on the N. 
by the Engliſh channel, on the E. by Ger- 
many, on the S. by part of Spain and the 

Mediterranean Sea, and on the W. by the 
Bay of Biſcay. Its length is computed to be 


550 miles, and the breadth 380. Its me- 
tropolis is Paris, whoſe diſtance from Lon- J 


don is about 3 degrees S. S. E. viz 210 
miles. The length of the longeſt day in the 
moſt northern part of this kin gdom is about 
16 hours, and the — in the moſt 
ſouthern part 9 hours. 


IV. Of GERMANY. 
Hero. How is Germany divided?ꝰ? 
_ Philo. Germany is in length about 550 

miles, and breadth about g. It is divided 
iato three parts; Viz. Holland, Flanders, 
and Veper r | 


c R:URP:P B 


m FOLLAND": 
Tyro. How is Holland fituate? 

| _ Phils. Holland is bounded on the N. by 
part of the German Ocean, on the E. * 
Upper Germany, on the S. by Flanders, on 
the W. and part of the N. by the German 
Ocean. Its metropolis in the N. part is 
Amſterdam, whoſe diſtance from London is 
about 210 miles E. and Rotterdam on the 
S. which is about 190 S. E. of London. 


1 N or SPANISH NETHER» 
© LANDS. | 
Tyro. How | is Flanders üer . 
Philo Flanders is bounded on the N. bs 
| Holland, on the E. by Upper Germany, on 
the S. by France, and on the W. by the 
German Ocean. It has many fair and rich 
provinces, the metropolis of which is Ant- 
werp, whole diſtance from London E $ about 
18; miles E. 


3. UPPER GERMANY. | 
Tyro. What do you mean by Upper Ger- 
many, and how is it ſituate? 
. Phil}, Upper Germany is part of Ger- 
many itfelf, and part of Gallia and Old Italy. 
It is bounded on the N. by Denmark and 
part of the Baltick, on the E. by Poland, 
on the S. by Italy, and on the W. by France. 
Its metropolis is Cologne, whole diſtance 
from London is about 340 miles E. 
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: V. Of POLAND. 

75 570. How is Poland ſituate? | 

Philo. Poland is bounded on the N. by 
part of: Moſcovia and part of the a | 

on the E. by Little Tartary and part of 

| Moſcovia, on the S. by Hungary, Tranſil- 
vania and Moldavia in Germany, and on the 
W. by Upper Germany. Its length is about 
600 miles, and breadth about 390. Its me- 
tropolis 1s Cracow, whoſe diſtance from 
London is 13 2 degrees; viz. about 240 
miles E. The longeſt day in the moſt north- 
ern part of this country is about 174 hours, 
and the ſhorteſt in the moſt ſouthern about 
81 hours, 

7 yro. Is there any other remarkable 
places belonging to Poland? : 

Philo. Yes, Pruſſia, whoſe chief town is E 


Dantzick; and Little Ruſſia, whoſe ag 
town 1s gr 


Of SPAIN. 
Tyre. Bn is Spain ſituate? _ | 
Philo. Spain, formerly called Iberia Hef. 
peria, is bounded on the N. by part of France 
and the Bay of Biſcay, on the E. by the 
Mediterranean, on the S. by the Streights 
of Gibraltar, and on the W. by Portugal. 
Its metropolis is Madrid, whoſe i is 
better than 11 degrees; viz. about 78 


miles S. by W. of London. Lhe longs | 
diy | 


Ss as & EUROPE 
day in the moſt northern parts of this king- 


dom is about 155 hours, and the ſhorteſt i1 in 
the moſt ſouthern part is about 97 hours. 


VIL Of PORTUGAL: 


Tyro. How is Portugal fituate? _ 

Philo. Portugal is bounded on the N. by 
part of the Bay of Biſcay, on the E. by 
Spain, and S. and W. by the Atlantic Ocean. 
Its metropolis is Liſpon, whoſe diſtance from 
London is better than 14 degrees S. W. by 
S. viz. about 980 miles. The longeſt day 
in the moſt northern parts of this country is 
about 15 hours, and the ſhorteſt in the moſt | 
ſouthern about 94 hours, 


FI Of 1-T-A L . 

Tyro. How 1s Italy ſituate? | 
Philo Italy is bounded on the N. by pa par 
of Germany, andon the N. E. by the Ari. 
atic Sea, or Gulph of Venice, and on the 8. 
and W. by the Mediterranean. and part of 
France. Its metropolis is the city of Rome, 

the ſeat of papacy, and reſidence of the pope. 
Its diſtance from London is nearly 13 de- 
grees S. E. viz. about 903 miles. 


N. Of TURKEY in Europe. 

*Tyro. How is Turkey ſituate ? 

Ptilo Furkey is bounded on the N. part 

by Poland, on the E. by the Black Sea, and 

part of "Turkey in Aſia, on the S. by part 
of 
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of the Ionian Sea, and on the W. by the 

Gulf of Venice, and part of Germany. It 
lies between 36 and 49 degrees N. latitude. 
Its metropolis is Conltantinople, whoſe diſ- 
tance from London is 23; degrees; viz. a- 
bout 1650 miles E. by S. 

The length of this country is about 6Co 
miles, andi its breadth about the ſame. The 
longeſt day in the moſt northern part is about 
16 hours, and the ſhorteſt in the moſt ſouth» 
ern about 94 hours. 


The divifion of Tokkzr. 


TY ro. Is not Turkey divided into differs } 


ent 1 or claſſes. 

Philo. edi into many, yo chiefly into 
four; viz. 1. Hungary. 2. Greece. 3. 
Little 3 called by fore Crim Tar- 


_ tary, from a large town. 4. The Danu- 
bian provinces. | | 


+ HUN GAR v. 


Hungary, tho' now chiefly under the 
emperor of Germany, is notwithftanding 
a part of Turkey. It is bounded on the 
N. by part of Poland, on the E. by 
Tranſilvania, on the S. by Sclavonia, and 
on the W. by Auſtria. Its chief city is 
Buda, whoſe diſtance from London is bet- 


ter than 124 degrees; viz. about 840 miles 
S. E. 


2. GRRE He. 


6 O EUROPE. 


* . 


T; yro. How is Greece ſituate? _ 

Philo. Greece is bounded on the N. by 
the Danubian provinces, on the E. by the 
Egean Sea, called Archipelago, on the S. 
and W. by the Mediterranean, Its chief 
Cities are Athens (or Settines) and Adrian- 

ople; the firſt of which is about 420 miles 
S. W. of Conſtantinople, and the other about 
146 N. W. of the fame. Corinth is about 
54 miles W. of Athens, and Thebes, or 
Stives, is about 45 N. W. of Athens. 


— 
* 


3. LI TIE TARTARY. 


Tyro. How is Little Tartary ſituate ? 

Philo. Little Tartary is bounded on the 
N. by part of Moſcovia, on the E. by Geor- 
gia, on the S. by the Black Sea, and on the 


W. by Podolia. 
Its metropolis is Kaffa, ſubject to the 


Turks; it ſtands near the Euxine Sea, about 
390 miles N. E. of Conſtantinople, and 
about 500 miles S. of Moſcow. | 


0 Damm Provinces. 
 Tyro. What do you mean by the Da- 
nubian provinces; and how, are they 
fituate ? 
Philo. They are fo called; becauſe they 


2 _ chiefly ſtand upon, or near the Danube, 


which extends itſelf from Kilia, near the 
Black Sea, to Vienna in Germany, 


Of E UROPE. 17 
Tyro. How many provinces are chere? 
Philo. Nine; 1. Tranſilvania, 2. Vala- 
chia. 3. Moldavia. 4. Romania 5. Bul- 


garia. 6. Servia. 7: Boſnea, 8. Selavonia. 
9. Croatia, 


s E G1. III. 
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„ Of ENGLAND. 
Hro. FJ OW is England ſituate ? 


Philo. England (call'd alſo An- 


glia, Britannia, or Albion) is bounded on 
the N. by Scotland, on the E. by the Ger- 
man Ocean,-on the S. by its own channel, 

which parts. it from France, and on the W. 

by St. George's or the Iriſh Sea: it lies be- 
tween go and 56 degrees N. latitude: its 
length is about 3 20, and breadth about 
290 miles: its metropolis is London. 


This ifland contains 38 counties, beſides 
Middleſex and Cheſhire ; this laſt being a 
county palatine, having the privilege of its 
own particular judges, counſellors, &c. It 
has two univerſities, Cambridge and Oxford, 2 


and 24 biſhopricks. 


Hyro. Are theſe all the counties in Eng- 2 


land ? 5 
Philo. Ves, excluſive of Wales, wha 


has four circuits, twelve counties, and four 


biſhop- 
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biſhopricks. The longeſt day in the moſt 
northern part is about 17+ hours, and the 
ſhorteſt'1 in the moſt ſouthern about 8 hours. 


II. Of SCOTLAND. 


Tyro. How is Scotland ſituate? 
Philo. Scotland (called alſo Caledonia) i E 


bounded on the N. and W. by the Baltick 


Sea, on the E. by part of "the German 


Ocean, and on the S. by England. It lies 


between 55 and 59 degrees N. latitude. Its 


length is about 240, and breadth about 180 


miles, and its metropolis is Edinburgh, 
whoſe diſtance from London is nearly 4+ 


degrees; viz. about goo miles almoſt N. 

The longeſt day in the moſt northern part 
of this country is about 187 hours, and the 
ſhorteſt | in the moſt ſouthern 67 hours. 


III. Of IRELAND. 


- Tyro. How is Ireland ſituate ? 
Philo. Ireland (talled by ſome Britannia 


Parva, and by others Hibernia) is ſur- 


rounded by the Britiſh Ocean. It lies be- 
tween 51 and 5; degrees of N. latitude, 
The length is about 260, and breadth about 
150 miles. Its metropolis 1s Dublin, which 

is diſtant from London nearly 3+ degrees ; 


| viz. about 240 miles N. W. The length of 


the longeſt day in the moſt northern part is 
about 174 hours, and the lengen of the ſhort- 
eſt in the moſt ſouthern about 74 hours, 
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SECT. IV. 


[ Of the leffer European iſlands, and firſt 
oY ſuch as lie near Great Britain. 
Shetland, 


Tad + boſe on the North are, 
I 
2. Thoſe on the Eaft are, 


HE 4 or Orcades. 2. 
1. Holy Land. 2. Fern Iſland. 3. Cock- 


2 Iſland. 4. Sheppy Iſland. And 5. The 


Ine of Thanet. 


3. Thoſe on the South are, 


1. Portland Iſland. 2. The Iſle of Wight. 
3. Portſea ind: :-- 


4+ Thoſe on the Weſt. 
1. Lewis Iſland. 2. Skye. 3. Mull. 4. 


Jura. 5. Ila. 6. Arran, 7. Man. 8. An- 


gleſey. And 9. Scilly, 


II. ud other European lands, more 45 fant 


from Great Britain. 


1. The AZORES. 1 
Theſe lands lie W. of England, ane] are 
rubjeA to the king of Portugal. They are 
9 in number; viz. 1. St. Michael. 2. St. 
Maria. 3. Tercera. 4. Gratioſa. 5. St. 


George's. 6. Pico, 7. Fyal. 8. Flores. And 


9. Cuervo. 
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2. Theſe of SwI EV. WW 


* * 


Theſe are 8 in number; viz. 1. Rugen. 
2. Bornholm. 3. Ocland. 4. Gothland. 5. 
Ocſal. 6. Dago. 7. Aland. 8. Ween. 


3. Thoſe of Denmark, .. 
Theſe are 9; viz. 1. Zealand. 2. Funen. 


3. Langland. 4. Laland. +5. Falſter. 6. 


. 7. Femeren. 8. Alſen. And 9. 
Iceland. | 1 5 


4. Theſe of Nokwav. 
Theſe are 4; viz. 1. Carmen. 2. Hiſter- 
en. 3. Sanien. 4. Suroy. 


g. MEDITERRANEAN 1/lands. 


Tyro. How many iſlands go under this 
name; and how are they ſituate? | 

Philo. There are 21 nominal iſlands, 
which are ſituate S. of Europe on, or near, 
the Mediterranean Sea; but the following 
- are moſt noted; viz. 1. Yvica. 2. Minorca. 
3. Majorca, ſituate W. of Valencia in Spain. 
4. Corſica, 5. Sardigna, lying S. of Genoa. 
6. Malta. 7. Sicily, lying S. W. of Naples. 
8. Cyprus. 9. Candia, And 10. Rhodes, 
S. of Anatolia and Archipelago. 

The other ſmall iſlands, as I have ob- 
ſerved, are of little or no ſignification. 
Thus ranch for Europe. 


Tyre. 
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Hero. I heartily thank you, fir; and now | 
pray give me a little idea of the other part 
of the world? „ 
Philo. I will, but it muſt be but a ſhort 
hint indeed; though I am willing you 
mould have as much inſtruction as this 
ſmall tract will allow of. Proceed we 
then to | 


ann 


. 


DIALOGUE I 
SECT. L 
Po As. | 

N what part of the globe is Aſia 
FAS ſituate? | b 

Philo. Aſia, though called theſecond, yet 
is the principal quarter of the globe, lying 
upon the E. part thereof, and extends itſelf 
from 10 degrees S. latitude, to 76 N. lati- 
tude, and is divided into ; principal parts; 
viz. 1. Tartary. 2. China. 3. India. 4. Per- 
ſia. And 5. Turkey. Thele parts as well as 
the principal places are accurrately laid down 
on the map of Aſia, which you ſee befbre 


you, and which you ſhould often conſult 
with attention, | 


1. Of TARTARY. 


Tyro. How is Tartary ſituate ? 
Philo, Tartary is bounded on the N. by 
| 9 the 


Tyro. 


Fg 
*« 


22 Of AS La 
the Tartarian Ocean, or Frozen Sea, on 
the E. by the ſame, and the main Ocean, 
on the S. by China, India, and Perſia, on 
the W. by Moſcovia or Ruſſia. It lies be- 
tween 35 and 76 degrees N. latitude, and 
under the 7. 8. 9. 10. I1- 12. and 13. N. 
climates; is about 3000 miles long, and 
2250 broad, and its chief city is Cambahe. 
| The longeſt day in the moſt northern part 
1s about 2 months, and the ſhorteſt in the 


moſt ſouthern about 9g + hours. It is ſubject 


to the Great Cham's deſpotic government. 


2. Of CHINA. 

Tyro. How is China ſituate? 

Philo. China is bounded on the N. by 
part of Tartary, on the E. by the Chinefan 
Ocean, on the S. by part of the Indian 
Ocean, on the W. it has India without the 
Ganges. It lies between the 4th, 5th, and 
6th N. climates, is about 1400 miles long, 
and 1260 broad, and its chief city is Pekin, 
whole diſtance from London is 70 degrees; 
viz. about 4900 miles E. and from Pekin to 
Nankin about 690 miles S. E. in the former 
of which is a bell, 11 feet diameter, and 12 
feet high, weighing above 53 ton. The 
longeſt day in the moſt northern part is a- 
bout 14; hours; and the length of the 
ſhorteſt in the moſt ſouthern is about . 


It is under the en of the Great | 


Cham. 


> 3. Of 


FF ASIA -. 
3. Of INDIA. 
Dyro. How is India ſituate? | 
Philo India is bounded on the N. by part 
of Tartary, on the E. by China, on the 8. 
by the gulf and bay of Bengal, and on the 
W. by Perſia. It lies between g degrees of 
S. and 34 of N. latitude. Its length is com- 
puted 1680, and breadth much the ſame, 
and lies under the 3d, 4th, &c. N. climates. 


It is divided into 3 grand parts; viz. 1. The 
Great Mogul's empire, containing Delli, 


Agra (his imperial ſeat), Cambaia, and Ben- 


gal. 2. India within the Ganges, whoſe 
chief kingdoms are Decan, Golcond, Biſ- 
nagar, and Malabar. 

3. India without the Ganges, whoſe chief 
kingdoms are Pegu, Tonquin, Cochinchina, 
and Siam; this laſt contains Martiban Siam, 
and Malucca, ſubject to the king of Pegu. 
Length of days and nights much the ſame 
as in China, 


* 07 PERSIA. 


_ Tyre. How is Perſia ſituate ? 

Phila. Perſia is bounded on the N. by the 
Caſpian Sea, on the E. by India, on the S. 
by the Perſian Gulf, and Indian Ocean, and 
on the W. by Afiatic Turkey. It lies be- 
tween 25 and 45 degrees of N. latitude, and 
under the 3d and 4th N. climates there- 
tore muſt of courle be exceeding hot for 

| many 


- 
— 
* 


24 | OO ASI A. 
many months 'in the year. Its length is 
computed at about 1450 miles; its breadth 
at 1230. It is divided into three parts, N. 
middle, and S. It is governed by the de- 
ſpotic power of the Great Sophy. They 
are chiefly Mahometans. The longeſt day 
in the moſt northern parts is about 14+ 
bours, and the ſhorteſt in the moſt louthern 
about x 3% r hours. 


5. Of TurKEyY in ASIA. 


Tyro. How is Turkey ſituate?? 

Philo, Turkey, ſituate in Aſia Minor, is 
bounded on the N. by the Black Sea, on 
the E. by Perſia, on the S. by part of 
Africa, = part of the Indian Ocean, on 
the W. by the Red Sea. It lies between 
12 and 46 degrees of N. latitude; is com- 
puted about 2100 miles long, and 1750 
broad. It contains ſix great parts; viz. 
I. Natolia, whoſe chief city, or town, is 
Burſa. 2. Arabia, whoſe metropolis: is 
Midina. 3. Syria, whoſe capital is Aleppo. 
4. Diarbeck, whoſe chief city is Bagdat. 
5. Turcomania, whoſe capital is Arzerum. 
And 6. Georgia, whoſe metropolis is Teffis. 
This vaſt country is inhabited by Chriſtians, 
Mahometans, Jews, &c. but is chiefly under 
the Ottoman yore. | 
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o AFRICA. 


8 E CID 18. . 
be Aſiatie lands.” 


ey 0 W many iſlands are here, and 
8 how are they ſituate? 
Fu, There” are a great number, but 
ey, are chiefly reduced to theſe ſix, whoſe 
tuation is as follows; 1. Japa n Iſlands, E. 
. 2. The Tinppine 1. iſlands, 8. W. 
of Japan. 3. The Moluccas, S. of the 
| Phiſipbine. 4: The Sund, W. of the Mo- 
luccas. And Ceylon, W. of the Sund, 
whoſe capital is Le or Candy. | And 
135 moch for Alia. | 
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DiALocbz m. 
Aer 


ve „ AFRICA. Fi 
Tyre. LIT OW. is Africa ſituate? 
II Phils. Africa, the 3d quarter of 
hs world, and ſituate W. on the globe, is 
almoſt furiviioded: with the Atlantic, Ethi- 
opian, and Indian Oceans, and is extended 
from 35 degrees of S. latitude, to about 35 
N. It is principally divided into 8 parts; 
viz. Egypt, Barbary, Biledulgerid, Zaara, 
called the Deſart, Negro-Land, Guinea, 
obey abd Ethiopia, beſides e | 


C 1. 


E. Whoſe chief towns are of the ſame name. 


6 Of AFRICA 
| 1. of Ed vr. 


es, How is Egypt ſituate and divided: ; 


Philo. Egypt is bounded on the N. by 
part of the Mediterranean Sea, on the E. 
by the Iſthmus of Suez and the Red Sea, 
on the S. by Nubia, on the W. by Barbary 
and the Defart. It was formerly called Mif- 
raim. It is divided into North Erife, or 
Lower Egypt, whoſe metropolis | is Sabider ; 


Upper Egypr, whoſe capital is Sabid. And 


4. The coaſt of the Red Sea, whoſe capital is 
Coftir. It lies between 21 and 31 N. lati- 


tude, and under the 4th and 5th N. climate, 


is about 650 miles long, and 300 broad. 
It is governed by the Turkiſh emperor, by 
a Baſla, whoſe dwelling is Grand Cairo. 


2. Of BARBARY. 


Tzro. How is Barbary ſituate ? 

Philo. Barbary is bounded on'the N. by 
part of the Mediterranean, on the E. by 
Egypt, on the S. by Biledulgerid, and on the 
W. by part of the Atlantic Ocean. Is ex- 
tended trom 29 to 37 degrees of N. latitude, 


and lies under the 4th and zth N. climate. 


Its length is 2300, and breadth 380 miles. 


Barbary is divided into 7 different parts, 


or kingdoms; viz, Morocco, Fez, Telen- 
fin, Algiers, Tunis, Tripoli, and Barca, 


It 


14 is chiefly 45 85 the 3 of the 
Grand Turk, and emperor of Morocco, 
who is called alſo emperor of Africa, king of 
Morne Fez, Sus, and Taſſale; lord of 

20, Dara, and Guinea, and Great Zeriff 
4 "Mahomet, and, conſequently, their reli- 
gion is Mahometa niſ m. The longeſt day 145 
hours, and the ſhorteſt lor aur, as in 


Egypt 5 


7. 07 BILEDVULOERID. 


Tyro. How is Biledulgerid ſituate ? 

. Philo. Biledulgerid is boundedon the N. by 
Barbary, on the E. by Egypt, on the S. by 
Zaara, on the W. by part of the Atlantic 
Ocean. It lies between 29 and 31 degrees 
of N. latitude, and under the 3d and 4th 
N. climate. Its length is about 2050, and 
breadth 300 miles. "The length of days is 
from 14 hours to 10% hours. It is governed 
by many little kings, but all ſubje& to the 
Great Turk, or emperor of Morocco. This 
part of the world, I have laid down on a 
map, in order to give you a true idea of its 


5 1 diviſions, and principal places. 

3 14 
| * of ZARA, or the. Dzsaxr. 30 
„ Ho. How is this Deſart ſituate? 
— Pil Zaara is bounded on the N. by! 


„ | Biledulgerid, on the E. by Egypt and Nubia, 
on the S. by © Gab — and on the W, 
t if by the Atlantic Ocean, 
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25 Of AFRICA. 

It is divided into 7 parts; viz. Borno, 
<Guſ6, Bardoa, Lempta, Targa, Zuenziga, 
and Zanhaga, whoſe capital is Targaſſa, the 
others have the ſame names as their pro- 
-vinces. It lies between 15 and 26 degrees of 
N. latitude, and under the 3d and 4th cli- 
mate; is in length 2340, and breadth about 
330. The days are 134 long, to 10 hours. 
Their government is by ſeveral lords and 
kings called Xeques, and they are chiefly | 
Mahometans. ; — 


B. 07 nee 5 


9570 Ho is the land of Negroes ſituate? 

Pbilo. Negroe- Land is bounded on the N. 
1 Zaara, on the E. by Nubia, on the 8. 
by Guinea, on the W. by part of the At- 
e Ocean. It lies 678 80 8 and 22 de- 
grees of N. latitude, and under the. zd and 
| 3d N. climate. It is computed to be about 
2290 miles long, and 600 broad. It is di- 
vided into 13 provinces; vit. Genohoa, 
Gelata, Tombut, A gades, Cano, Caſſena, 
Guangara, Melli, Mandinga, Gago, Guber, 
Zegzeg, and Zanfara, whoſe capitals are of 
the ſame name. The days are very little 
different in length from thoſe in Zaara. lt 
is governed by ſeveralkings, but all, or moſt 
are ſubject to the king of Tombut. Groſs 
idolatry and Mahometiſm prevail here. 


6. Of 


of ATRICAC 


6. 07 GuINEa. 


Tyro. How is this country ſituate? 
Philo. Guinea. is bounded on the N. by. 
Ne gro-Land, on the E. by Ethiopia Exte- 


rior, on the S. by the Ethiopian Ocean, and 
on the W. by the Atlantic Ocean. It is di- 


vided into 4 parts; 1. The coaſt of Male- 
guette, whole capital is Timan. 2. The 


Ivory Coaſt weſtward, whoſe metropolis is 


Toba. 3. The Golden Coaſt eaſtward, 


whoſe capital is St. George de Mina. And 
4. The kingdom of Benin, metropolis Ar- 


= Guinea lies between ; and 13 degrees 


| of. N. latitude. Its length is 1320, and, 
Iprcadth about 400 miles. It is ſubject to 


the emperor of Guinea, and r is 
here obſerved to equal heighth and ridicu- 


lous. ſuperſtition. Their days from 12+ 


hours, to 114 hours. 


7. Of Nona. 5 
759 70. "Ii is Nubia ſituate? 
Phil. Nubia is bounded on the N. by: 


Egypt, on the E. by Ethiopia Exterior, 
on the S. by Ethiopia Interior, on the W. 


by part of Zaara and Negro-Land. It lies 
between 14 and 22 degrees of N. latitude, 


and under the ſecond and third N. climate. 
Its length is about g40, and breadth about 


570. It is divided — the river Nubia into 
N. and 8. The capital of North N Abiaie is 


1 
3 
| 
| 
| 


30 Of AFRICA, 

Samna, and of South Nubia, a town, or 
city of the ſame name. | 
It is governed by its own independent 
powerful prince, who 1s reported to be very 
humane. Their traffic is chiefly at Grand 


Cairo. The length of the days are much 
the ſame as in Zaara. 


8. Of ETHIOPIA INTER10R. 


Tyro. How is this country fituarte ? 2 
Philo, Ethiopia Interior, called alſo the 


Und of the Abyſſinians, is bounded on the N. 


by Nubia, and on the E. S. and part of the 
W. by Ethiopia Exterior. It lies under 
the 1ſt, 2d, and 3d N. and S. climates; and 
the length is computed 3600 miles, and 
breadth about 2200. Ethiopia Interior is 
divided into 8 provinces; viz. 1. Barnagaſſo. 
2. Tigremahon. 3. Dobaſſat. 4. Fatigar. 
5. Angote. 6. Amara. 7. Beleguanze. 
And 8. Begramedri. This is governed by 
its own independent prince, lord, or ruler, 
called Naggaſi, whoſe government is de- 
ſpotical. He ſtiles himſelf the beloved of 
God; (ſays he ſprung from the ſtock of Ju- 
dah) the ſon of the column of Sion, the ſon 
of the ſeed of Jacob, the ſon of the hand 
of Mary, the ſon of Nahu after the fleſn, 
and of St. Peter and Paul after the ſpirir, | 
&e. &c. The longeſt day in the moſt nor- 
thern parts of this country is about 132 


hours, and the ſhorteſt 1 in the molt ſouthern 
101 hours. 


| | Arnican Wands. 31 


3 
|  Echiop 1a E dior is bounded on the N. 


by Abylinia, on the E. W. and S. by the 


Ethiopic Ocean. And, if to this you take in 
the land of the Hottentots, it extends to 
near 35 degrees S. latitude, It comprehends 

the kingdoms of Biafara, Loango, Congo, 
and Angola; the empires of Monoemungi 
and Monopotapa ; and the coaſts of Cafres, 
Zanguebar, Ajan, and Abex, It is govern- 
ed by various princes, and the people are 
chiefly groſs Idolaters and Mahometans. 
As for the Hottentots, they ſhew no ſign of 
any devotion, only very ſuperſtitious. 

The o_ much as in E * Interior. 


— : — 3 
SECT. WM 
Of the AFRICAN IWMands. 


2 yro. 


in Africa? 


Philo. FT here are many ſmall iſlands, but 


the moſt noted are comprehended under 4 


names; viz. 1. The iſland of Madagaſcar. 
2. Cape Verde Iſlands. 3. The Canary. 


And, 4. the Madeira iſlands, 


5; Manac ASCAR. 


-T his is a large iſland, tying $. E. of 


Eediopi and extends from 21 to about 25 


HAT are the Principal iſlands 
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32 Ar RIAN Hands. 
of S. latitude; is about 1000 miles long, 
and 400 broad. It is called by the Portu- 
gueze St. Laurence, becauſe they firſt diſ- 
covered it on that day. The inhabitants 
(except in the eaſtern part) are chiefly: Pa- 
gans and Mahometans; and are ſo governed 
by their prieſts (called Ombiaſſes) that they 
dre under uncommon ſuperſtitions. Thus, 
if a child be born upon fuch a day, they ſay 
it is unlucky, and, therefore give it to the 
wild beaſts; and, if a woman dies in child- 
bed, they bury the living child with her, 
becauſe it is better ſo (they ſay) than ro live 
without a mother to take ears of it. And 
thus, by theſe prieſt- eunning and delufive 
perſuafions, their iſland is very chin of in- 
habitants. It is under no particular — 


2. Cape VERDE. land.. | 


Theſe lie S. W. of Barbary, and N. W. 
of Guinea, between 13 and 17 degrees N. 
latitude, and are as follows; r. St. Anthony; 
2. St. Vincent. 3. St. Zucia. 4. St. Nicho- 
las. g. Inſula de Sal. 6. Bonaviſta. 7. 
Mago. 8. St. Jago. 9. Inſula del Fuego. 
10. Brava. The che town is — 380. 5 
ſubject to Portugal. 


3. The ES 7 
Theſe lie N. of Cape Verde iſlands, and 
under 27 and 29 N. latitude; They are 7 


in number; VIZ: Kb Lancerota. 2. Forte 
B Ven- 


Of AMERICA." 


Ventura. 3. Canaria, (metropolis the ſame.) 

4. Teneriffe, famous for its peak, and the 
9 in the French maps. 5. Go- 
mera. 6. Ferro. And 7. Tah iT wy 
are ſubject to. the king of Spain. 


ho Mapzira, or Mapzix As. 


This lies in about 32 degrees N. latitude, 
and W. of Morocco. YI chief town is Ton- 
zal. It is ſubject to the eee 25 

 Tyro. Are theſe all the iſlands? 

Phils. There are fome of leſs note; VIZ. 
1. Zocotora, ſubject tothe Arabians. 2. Co- 
moro, N. W. of Madagaſcar. 3. St. Tho- 
mas. 4. Prince's Iſland. And g. Annobon, 
| ſubject. to the Portugueze, lying W. of 
Ethiopia. 6. St. Helena, ſubject to the 
Engliſh, lying S. W. of St. Thomas's. 
And 7. The Ifle of Aſcenſion, N. E. of St. 
Helena. Thus much for Africa. *' 

Tyro. I return you thanks, Sir. 

Philo. Now, Tyro, for the laſt 2 775 we 
the world; viz. America. 


— = YO CO OT OS". * 
— 


DIALOGUE . 
SECT. L 


Oo AMERICA. 


"HAT is this quarter called, 
and how is it ſituate? 
Phils. America, called the 4th or laſtquar- | 
ter of the world, and wellard on the globe. 


C5 — 


— 


Tyro. 


* 


34 Of N. AMERICA. . 
It is divided into 2 principal parts, one 
called: North and the other South America. 
And accordingly I have drawn two maps, 


one of the former, and the other of the lat- 
ter; which will give you adequate ideas of 
this extenſive quarter of the globe. 


I. Of NORTH AMERICA. 


0 yro. Why is this called North America? 
Phi. o. Becauſe it lies on the N. fade, or 
northward of the equator. _ 

Tyro. Into how many principal parts is 
this divided ? 
- Philo, Into g, as follows; viz. 1. Mexico, 
or New Spain. 2. New Mexico, called 
Granada. 3. Florida. 4+ Terra en. 
And g. Terra Arctica. 4 


1. 07 Mexico, or Nzw SPAIN. 5 


Vero. How is this country ſituate? 

Philo. Mexico, diſcovered in 1518, and 
conquered by the 22 in 1321, is 
bounded on the N. by Nova Granada, on 
the E. by the gulph — Mexico, on the W. 
by Mare del Tur, or the Pacific Ocean, and 
on the S. by Terra Firma. It lies chiefly in 
the frigid zone, between 8 and 3o degrees 
of N. latitude, and is extended to about 38 
degrees of longitude. The greateſt length. 
is computed to be 2 530, and breadth about 
480. 


Tyro. Into how many principal parts is 
this country divided? 


N. AMERICA. 25 
Philo. Into 3, called Audiences; viz, 1. 
B whoſe mettopolis is the ſame. 
2. Mexico, metropolis the ſame. And 3. 
Guatalama, rn e St. Jago de Guat. 


K. GvapALA JARA, 


This contains the provinces of Cinaola, 
N ew Biſcay, Zazaticas, Guadalajara, Chi- 
amelran, and Zaliſco. 

2. Mexico contains the provinces of Pa- 
| nuco, Mexico, Mechoachan, Los Angelos, 
Anlequera, Tabaſco, and Jucatan. 

3. Guatalama comprehends Soco Nuſco, 
Guatalama, Nicaragua, Coſta Rica, Vera- 
gua, Honduras, Vara, Pax, and Chiapa. 
The longeſt day in the moſt northern part 
of this country is about 13 hours, and in 
the moſt ſouthern about 12+ hours. It is 
governed by the king of Spain, under a vice- 
roy, who reſides at Mexico. There are Pa- 
gans, Idolaters, &c. in ſome parts; but the 
natives adhere, as in Spain, to the moſt 
riet order of Papacy. 


2. Of N EW MEx1eo called 3 
GRANADA, 
Tyro. How i 1s this part of North Ameries | 
fituate? 
«© Philo. This country was diſcovered by 
the Spaniards, 1540, and is bounded on the 


N. by Terra Arctica, on the E. by Florida, 


on the 8. by Mexico, or New Spain, and 
WL — | on 


* 


—— r CC CES 


Canada. It is bounded on the N. by part 


. . 5 
k ®, p 
* 
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on the W. by California. Its bounds are 


not yet known. The chief town is Santa 
_ the reſidence of the Spaniſh gender. 


3. 07 FLozIDA. 


Ty = How is this country ſituate? 
- Philo. Florida, diſcovered: alſo by the 


7 uw 4 


Spaniards, 1497, and poſſeſſed by them in 
1327, is bounded on the — part of 


Terra Arctica, on the E. by Carolina, or 
part of Terra Canadenſis, on the S. by part 


of Mexico and the Gulph, and on the W. 


by Mexico and California. It lies between 
25 and 30 degrees of N. latitude. and. under 
the 5th and 6th N. climate, is extended to 


23 degrees in longitude, and computed to 


del about 1000 miles long, and: 600 Den, | 


in its greateſt length and rey 


The natives are groſs idolaters, adithe 
main part is governed by ſeveral diſtinct 
lords, or rulers: but the places upon, or near 
the ſea coaſts, are now ſubject to the Eng- 


liſn. The longeſt day in the moſt northern 


part is about 14. hours, and the ſhorteſt 1 in 
the moſt ſouthern abour g hours. 


Its 1 is Coca. 


«Of Tan! Canabzns tg AE 
Tyro. How is this ſituate, and _ fo 


called? 


Philo. It takes its name 3 the river 


of 


1 
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of Terra Arctica, oh the E. by the Atlantic 
Ocean, on the S. by part of the ſea and the 
ifland of Cuba, and on the W. by Florida, 
Canada, &c. It lies between go and 62 
degrees of N. latitude, and extends to near 
40 degrees of longitude : is about 1800 
miles in length, and 1210 in breadth. | 
Dro. But bay is it not divided 1 keto forme 
principe) partei ; 51 792849 25932: 

Philu. Ves, into Ne dit 8. The N. 
comprehenids; 1. Terra Canadenſis Propria. 
2. Nova Britannica, or New Britain. 3. 
Nova Francia, or New France. Chief town 
Quebec. All which were ceded to Great 
Britain by the late treaty of peace. 
Hero. What does the 8 S. part contain? 
Philo. 1. Nova- Scotia. 2. New England 


3. New Tork. 4. New Jerſey,” E. and W. 
5. Penſilvania. 6. Maryland. 7. Virginia. 


And 8. Carolina, all ſubject to wa crown of | 
Great Britain. 1 | 


The metropolis of theſe towns: in 1 
| are, 1. Hallifax in Nova -· Scotia. 2. Boſton. 
3. New York. 4. Elizabeth. 5. Philadel- 


phia. 6. Annapolis Royal. 5. yn Town. 
And 8. Charles Town. 


N. B. "Theſe lie one after another in order 
from N. to 8. EE | 


1. Nova-Scotia, diſcovered. 1622. „ 

2. New England, in 1497, and poſſeſſed 

for queen Elizabeth, by Sir Philip Amadas, 
1558. . 


8 New 
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” 


3. New York, by: Mr, Hudſon, 1 605, 


and ſold to the Dutch, who kept n till 


1664; at laſt it was given by: Charles II. 
to the duke of Tees: it Was called n | 
2 Netherland. 

4. New Jerſey, ebend in 1497. 

g. Penſilvania, about the ſame time, was 
given by Charles II. io William nn, 
Es. by letters patent in 168 % 

6. Virginia, in 142 1. but more particu- | 
larly in 1584, by Sir Walter Raleigh (who 
is ſaid to "be the firſt that brought tobacco 


over) for queen Elizabeth. Thus. called 1 in 


honour to her as a virgin queen. 
Maryland was alſo diſcovered by the 
Engliſh under the two Cabots, 1497, is 
bounded on the S. by Virginia. It has its 
name from Mary, wife of Charles I. who | 
gave it by letters patent. under that: name 
to the right honourable Orcilius Calvert, 


lord Baltimore, 1632. 70 


8. Carolina, diſcovered ads ks me 
with Virginia, and in 1660 granted by pa- 


tent to ſeveral noblemen, by Charles II. 


5. * © TexkA ArcTica, 


-Tyro. What do you mean by this name? 
Philo. It is called Arctica, becauſe Arctic 


s N. therefore it comprehends thoſe coun- 
tries of America ſituate near, or towards, 


the N. pole, or polar circles. 
Jyro. Which are they? 454; Gs; 
Phils. 


B "= 3 aa n 
4 W 4 Y 
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Of 8. AMERICA. 
Philo. There are many of them; but the 
chief, and moſt noted are, x: Greenland. 
2. Spitſberg. 3. Nova Zembla. 4. Terra 
de Jeflo. 5. New Denmark. And 6. ma 

North Wales. 

Theſe are very little kinoie: at pre- 
ſent, but barely their names, therefore can- 
not be taken any further notice of. >: 


II. Of SOUTH AMERICA. 0 

© Tyro. Why is this fo called? A | 

Phils Becauſe it lies chiefly on the 8. 

Ro of the equator, - j 

Hyro. Into how many principal parts i is g 
i divided? 

Philo. Into 8; viz. 1. Terra Firma. 2. 

| Peru. 3. The Land of the Amazons. 4. 

Braſil. 5. Chili. 6. Paraguay. 7. Terra |! 

MER And 8. Terra Antarctica. | | 


I. Of TERRA FIRMA. | 
Ty ro. How is this ſituate? ; 
Philo Terra Firma was diſcovered in ' 

1514, lies under the 1ſt N. climate, and is 1 

bounded on the N. by part of Mexico, on | 

the E. by part of the Atlantic ocean, on the 1 

S. by Peru and part of Braſil, and on the W. 

by Mar del Zur. It is extended to about 27 

degrees longitude, and lies between 1 and | 

11% degrees N. latitude. It is computed 1 

to be about 1500 miles long, and 750 | 
a miles broad. | 
Tyro. _—— 
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-'Tyro: How is it divided? 
Pbilo. Inte E. and W. The E. upon the 
river: Oroonoque, called x. Guian, whoſe 


chef town is Manhoa. And 2. Caribana, 
whoſe metropolis is een The W. 
—— the provinces of 


I» Panama, called alſo T erra Firma, 
chief town-is Panama. | 

2. Carthagena, metropolis the — | 

3. St. Martha, metropolis the ſame. 

4. Rio de la Hacha, metropolis the ſame. 
5. Andaluzia, metropolis Comana. 

6, Paria, metropolis Maluregvara. 

7. Granada, metropolis St. Fee de Ba- 
gato. 


8. Papayan, metropolis St. Fee de An- 
worhin⸗ . 

It is governed for the king of Spain, by a 
vice roy reſiding at Mexico. The natives 


of this country, eſpecially in the middle, 
are groſs idolaters. ä 


2. Of 1710 


Tyro. How i is this country ſituate? | 75 
Philo. Peru, firſt diſcovered by the Spa- 


11 


niards, 1525, is bounded on the N. by part 


of Terra Firma, on the E. by Amazonia, 


on the S. by Chili, and on the W. by Mar 


del Zur. It lies between 24 degrees of 8. 
and 1 degree of N. latitude, and is extended 


to 20 degrees of longitude, and under the 


* 2d, and 3d 8. climate. 
Bro 


— OE 4. i ; > 
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Do, How 18 it divided? TOC 12 
Hpbilb. Into 6 provinces. $33! ied 
1. Poſto, whoſe Ns | is Poſton. 95 
2. Los Quixos, whoſe metropolis is Baeſa. 
3. Pacamores, whoſe TIER iö Val- 
mne! Jenn n 2 o 6 
4. Quito, metropolis Quito. | 
>5- Peru, metropolis Lima. A 0 
6. Los Carcas, metropolis Potoſl. ; 
The natives in general are very ahh 
itblaters,: worſhipping: the fon, moon, ſtars, 
thunder, lightning, &c. But in nne pared 
there are chriſtians, &c 2 f, 
It was conquered by the Spnnists in 
15 33, and they have the moſl unn 
Pant of Ir under cheir gogerüment. wo 271 


1 21 3. Of the Land of the AM axons. P 
7 yro. How is this land ſituate? - 5 
Pe. This county, diſcovered by: the 

Spdninnls in 1541; is bounded on the N. 

by Terra Firma, on the E. by Brafil, on the 

8. by Paraguay, and on the W. by Peru. 
It lies under the 1ſt, 2d, and 30d. S. eli- 

mate. It is under no particulaf government, 

the inhabitants in general being a ſavage 
ſort of people, appearing always in arms. 

It is ſuppoſed to take its name from thoſe 

warlike women called (by ſeveral poets and 

hiſtorians) Amazons, of whom it is report- 
ed they cut off one of their breaſts, not only 

for the better qualifying themſelves to 5 

their 


Feen 


99 
& 


# 
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their bows, and ſhoot the ſurer, but that 


they might be the more” ſavage and 1 25 
cious. | 


4. Of BA4811. 


n How i is Braſil ſituate? | 

Philo. Fhis country, diſcovered by the 
Portugueze, in about 1501, is bounded. on 
the N. by Terra Firma, on the E, by the 
Atlantic Ocean, on the S. by Paraguay and 
part of the Main Ocean, and on the W. by 
the land of the Amazons. 

It lies between 1 and 23 degrees of 8, 
latitude, and under che 1ſt, 2d, 3d, and 4th 
. climate. 

Its greateſt length is computed about 
1600 miles, and its breadth about 1380. 

Tyro. Into how 1 —_— * panes i is it 
divided? 

__- "Phils. There is not any particular account 
of i its provinces, diviſions, &c. but the chief 
towns that are known, or moſt worthy of 
note, are as follows, 1. St. Vincent. 2. 
Sanctos. 3. Angra Dos Reyes. 4. St. Se- 
baſtian, g. Spiritu Sancto. 6. Porto Seguro. 
7. St. Salvadore, 8. Pernambuco. And 9. 
Wanbs. 

The natives are under. no particular 
government nor religion, being chiefly 
N into ak ene N Dogs 


3. C7 


145 ; 


„„ 
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. 5. Of Curr I. 
Tyro. How is this country ſituate ? 


Phils. Chili, diſcovered by the Spaniards. | 


about 1554, is bounded on the N. by Peru, 


on the E. by Paraguay, on the S. by Terra 


Nagellanica, and on the W. by the Pacific | 
can.” 

Tt hes between 25 and 44 degrees of S. 

| latitude, and under the a 5th, and A, : 

S. climate. 


Its length is computed to be about 1100 
miles. 


| Tre. Into how many pars is Chili prin- 
cipally divided? | 

Philo. Into 3; viz. 1. Chili Propria. 2. 
Chili Imperial. And 3. Chucuito, whoſe, 
chief towns are St, Jago, Baldivia, and. 
Mandoſa. | | 

It is chiefly governed by the vice-· roy of 
Peru, under the king of Spain. 


6. 07 PARAGUAY. 


Here. How is Paraguay ſituate? 

Philo, This country, diſcovered alſo * | 
the Spaniards in 1546, is bounded on the 
N. by the land of the Amazons and part.of 
the ocean, on the E. by the Atlantic Ocean, 
on the 5. by the Southern Ocean md. Terra 
Magellanica. 111 ot $34 OG 

Jr. Whence has it its name? 0 

Phils, | 


44, 97 8. AMERICA. 
Pbilo. From the river Paraguay; but it 

is called by the Spaniards (and currently by 
others) Rio de la Plata. 

It hies between 18 and 37 degrees of 8. 
latitude, and under the 2d, 3d, 4th, and 
5th S. climate, and extends to about 32 
degrees of longitude. _ 

Its length is computed about 1200 miles, 
and breadth about 1100 miles. 1 | 

Dy o. Into how man rinci a arts is it 
divided? e f | 
be moſt material provinces are 1 
in number; viz. 1. Guayra, whoſe chief 
town is Cividad Real. 2. Paragaia Propria, 
whioſe chief town is Villa Rica. 3. Chaco, 
whoſe chief town is Conception. 4. Tuco- 
man, whoſe chief town is St. Jago, And 5. 
Rio de la Plata, whoſe chief town is Al- 
ſumption. It is . _ by a vice 


7. 07 TB Micrtladien e 
Tyro. How is this country ſituate? 
Philo. It is bounded on the N. by part 
of Paraguay and Chili, on the E. by the 
Ocean, on the S. by Terra Antarctica, 
-ah on the W. and 8. by the nn South 
28 
It was difiovered about 151 5 by one 
Ferdinand „ from . it took 
its name? 2 
8. of 
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| AMERICAN Nands. 


8. Of TERRA ANTARCTICA. 5 


+ yro. How i Is this country ſituate, and 
why to called? 


"Phils Terra Antarſtica ſignifies. thoſe 
| countries that lie between the Antarctic cir- 


cle and the S. pole; the chief of which 
known are New Zealand, New Guinea, 
New Holland, and Terra Auſtralis Incog- 


N nita. And _ Tyro, we PR to 


are 
8 
| | 2. Middle the | 
Antilles. 
: oppo, of : & 4 
* 

- * MC . 3 | 

K : 


| Fe To the N. 1 


* 
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$ECT. . 8 
of the AMERTC AN. Hands. | 75 
B Tye. HAT are the principal iſlands 
| of America? 
Philo. They are 10, which are thus di- 
vided : 1380 


I. California. 
2. Newfoundland, 


3. Cuba. 


4. Jamaica. 
3 Hiſpaniola. 
6. Porto Rico. 
7. Caribees. 
8. Lucayes. 
9. Sotovento. 
to. Bermudas. 
11. The Iſland of 
Tang del F l. 


1. Of 
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. Of CALIroRNIA. 


The bee part of this peninſula, 


oe diſcovered by Sir Francis -Drake in 
1577. It has Mexico on the E. and the 
Pacific ocean on the W. it lies i in 3 5 de- 
e N. latitude. "=. 


. of NzwroUNDLAND. 2 


This iſland was diſcovered by the two 
Cabots, in the time of Henry VII. 14 497 3 
but more perfectly by Thorn and Elcot of 
Briſtol, in 1527. It lies between 47 and 51 
| degrees of N. latitude, near New Britain. 
Avalon is its chief Province, which was 
built upon by Sir George Calvert in 1623, 
by a patent granted, and | afterwards e Joy'd 
by Cæcilius lord Baltimore, It is ſubject to 
the crown of Wen 


1 Of Cupa. | 
This iland was diſcovered by the Spa- 


niards in 1594. It lies N. of Jamaica, N. 
W. of Hilpaniola, and S. of the Bahama 
iſlands. It lies between 19 and 23 degrees 
N. latitude, and extends to about 8 de- 


greees of | longitude, It is ſubje& to the 


king.of Spain, and the chief towns are the 
Havanna and on Jago. 


4.07 


1 
N 
J 
E 
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dende Wands; 


PI eo Jacarca,. 3 


b Was 1 by. Columbus. 
and x PRE by Fenn and Venables 1 ia Oli- 


47 
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This y was diſcovered alſo by e in 

1492. It lies between 17 and 20 degrees of 
N. latitude. It has Cuba on the N. W. 
Jamaica on the W. and Porto Rico on the 
E. It is now ſubject to the crown of F e 
1 its denen town is St. nee 


1 Of. PorTo Rico. 


i Rico (once called Johann Inſu- 
la, and by the natives Bonquin) . lies E. of 
Jamaica, about 18 N. latitude, It takes its 
name from the city and haven of. the lamp 
name. 


— 


7. Of the Carnes Sands. 


70 w hy are theſe iſlands fo called? 
Bbils, From the inhabitants, who upon che 


firſt Oey were found to de Cannibals, 
4 and 


48 AmzRICan Mandi 


and the word is taken for that circumſtance. 


They repreſent, the ſegment of a circle, are | 


about 30 in number and extend from about 
T7 degrees N. almoſt to Terra Fil _ 1 

The chief among them are, 1. Anguila. 
2. St. Martin. 3. Sancta Crux. 4. Bar- 


bada. 5, St. Chriſtopher's, ' 6. Nevis, or 


Mevis. 7. Antego. 8. Montſerat. . Gua- 
dalupa. 10. Marigalant. 17. Dominica. 12. 


Martinico. 13. Barbadoes. 14. St. Lucia. 


15. St. Vincent. 16. Grenado. And 17. 
Tabago. 


Note. Some of theſe belong to * * 
liſh, ſome to the French, and others to the | 
Dutch: The chief of theſe is Barbadòes, 
about 13 degrees N. latitude.” Hi is: fob- 


je | to yay OR 


£95 8. os Lucavas 121 
__ Why are theſe ſo called? 


Philo. From Lucayene, the nad of | 
them all. They . cn from T egeſta, in 


Florida, to the N. of Hiſpaniola.” 5 
The chief of which are, 1. Bahama. 2. 
Lucay one. g. Cignatio. 4. Guanahani. 5 
Tuma. 6. Tama. 7. Samatfla. And 8. 
Maiaguana. tons 
The principal of theſe is: Bahama, near 
Cape Florida, and remarkable for ſpiders, 
they being about 2 inches 40 and Mes. 
in general, 6 eyes. 
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5 | 9. Of the SorovkNTO. 5 bl 
t Theſe are fo called by the Spaniards to [1 
|| whom they chiefly belong, and are found 
from E. to W. along the coaſt of Terra 


Firma. The prigcipal of them are, 1. Tri- 
- | nidada. 2, Margarita. 3. Fortuga. 4. Or- 4 
. | chilla. 5. Rocca. 6. Bonayre. 7. Curacao. 
| And 8. Oruba., : - | | e 4 
I 10. BERMUDAS, 1 
Bermudas, ſo called from John Bermu- | 
das, a Spaniard, who firſt diſcovered it. It | 


lies between 32 and 33 degrees of N. lati- 'F 
IF rude, about 240 Engliſh leagues E. of 
f Carolina; and is ſubje& to the crown af 
BD Gpecat Britain. | 


11. Of TzRRA DEL Foro, 
This (according to ſeveral hiſtorians) is 


ſo called, on account of ſeveral volcanos. N 
Ic is ſituate S. of Magellanica, and parted. | 
from the main continent by the Streights of I! 
Magellan, lying between 52 and 53 degrees 1 


S. latitude. = 
And thus, Tyro, I have given you a ſhort , 
and conciſe account of every thing as far as | 
I could in this compaſs, and is ſufficient _ 
(if well underſtood) to ſatisfy the curioſity | 
of any reader that is willing to improve 
himſelf by authors, qualifying him the bet- I! 
er for thoſe that have treated more largely 
and particularly upon them. 


14 
| 14 
And 
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And now, Tyro, we are come to that 
part in which I propoſed: to teach you the 
uſe of the globes, called by ſome practical, 
* — oh A geography. | 

—ä ͤ ‚—¼ʃ 
D I A LOG UE ; 


| Between Pa 110, aTutcr, and Ty RO, 85 Pupil, 


concerning the nature, deſcription, and uſe 
of the GLOBES, 8 
8 E 0 T. I. 

HA is a globe, or ſphere? 
Philo. A globe, or ſphere, is 
a ſolid round body, contained under on 
{urface; having a point 1n the middle, called 
the center, from whence all lines drawn to 
the ſurface are equal. 

Tyro. Pray how is a globe generated or 
formed? 
' Philo. It is made by the rotation of a cir- 


cle, or ſemi- circle, broad ways upon their 
axis: that is, a ſhilling, &c. preſſed upon 


. | 


its edge, by two pins oppoſite each other, 


and blown round, will naturally repreſent 


the formation, or ſhape of a globe. 


Tyro. How many ſorts are there? 

Philo, Two, one called the Terreſtrial, 
or earthly ? the other the Celeſtial, or hea- 
venly globe. 5 

Tyro. What does the ' Terreſtrial gods 
teach us? 
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Pbilo. By the Terreſtrial Globe: we are 
1 the knowledge of earth and ſea; with 
the ſituation of places, their difference in 


latitude and longitude; the ſun riſing and 


ſetting z: length of days and nights through- 
out the year, and the true diſtance from one 
place to another, &c. called Geography. 


Tyro. What is the uſe of the Celeſtial 


Globe? 

__ Phils, The. Celeſtial Globe, not only 
teaches us the ſun's, but alſo the riſing and 
ſetting of the ſtars, together with their 
right Aſcenſion, Declination, Amplitude, 
Almicanther, Azimuth, Latitude, Longi- 
tude, and Diſtance from each other, &c. 
called Aſtronomy. 


Tyro. But I muſt know firſt what Almi- 


canther, Azimuth, &c. mean, 
Philo. That you ſhall know by and by : 
but firſt you muſt learn the name of the ap- 


pendants and different circles belonging to 


the Globe. 
Do. Pleaſe then to let me know what 
then 

Philo. I will, and only give yourſelf a 
little pains to Jearn the nature of them, ani 


you will immediately be qualified to work 


tome problems directly. 


-F 
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SE C N ih: 


A further deſcriptiou of the Globes, with the 
great circles and appendants belonging. 


Thro. HAT do you mean by great 
| circles of the ſphere? | 
Philo. Great circles are ſuch as cut the 
globe into two equal parts, paſſing through 
the center: all ſuch as do not cut the ſphere 
in two equal parts, are called leſſer circles. 
Tyro. Pray how many are the great cir- 
cles? 
Philo, The Equator, or Equinoctial, the 
Ecliptic, or Zodiac, the Brazen Meridian, 
the Horizon, and the Colures. 


1. Of the EqQuaToR. 


Hiro. What is the Equator, or Equi- 
noctial ? 
Philo. The Equator on the Terreſtrial, 
or Equinoctial on the Celeſtial Globe, is a 
line, or circle, that cuts the Globe in two 
equal parts, called northern and ſouthern 
hemiſpheres, whoſe poles are thoſe of the 
world, dividing the N. from the S. and 
upon the Globe is eaſily known by two 
broad lines running parallel to each other, 
and a fine hair line between them: it is di- 
vided into 360 equal parts, called degrees, 
beginning. at the firſt meridian (or ſign 


Aries) 
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Aries) and is marked from 1 with 10, 20, 
30, 40, &c. to 360, quite round. 
Hyro. But there are other figures on the 
lower edge, or part of the Equator on the 
Terreſtrial Globe; are there not? 
Philo. Not on all Globes. Senex's globes. 
indeed (which, as I ſaid before, I would re- 
commend) are alſo marked from the meri- 
dian of London, with 10, 20, 30, &c. to 
180 degrees to the right-hand, or E. and 
backwards from; London, with 10, 20, 30, 
& c. to 180, W. 
Tyro. And, pray, what is the uſe of this? 
Philo. The Equator ſhews you the longi- 
tude of any place, either E. or W. from the 
firſt meridian; and this lower line on Senex's 
globe ſhews you the longitude of any place 
trom London, which is very ready, eaſy and 
uſeful. The Equinoctial is to ſhew the 
right and oblique ano, &c. of the ſun, 
or any ſtar, &c. 


2. Of the EcLipTIC and ZoD1ac. 


 Tyro. What, or which is the Ecliptic ? | 
kilo. The Ecliptic is another great cir- 
cle of the ſphere, whoſe poles are in the po- 
lar circle, where it is interſected by the ſol- 
Aitial Colure, running from Cancer South, 
and from Capricorn Northward. It cuts 
the Equator at the two points, Aries and 
Libra, mak ing an angle at each point of 2 
degrees, 30 minutes, which is its furtheſt, | 1 
55 3 1 
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odr utmoſt extent, either N. or S. from the 
I Equator, as you will ſee more plainly here- 
after. 

Tyro. What is the Zodiac? 5 

Philo. The Zodiac 1s a broad imaginary 
circle, which extends itſelf (according to the 
rules of Aſtronomy) eight degrees on each 

ſide of the Ecliptic, and is that which con- 
tains the 12 ſigns, and in which the planets 
perform their revolutions. The line in the 
middle drawn parallel, is Called. the Eclip- 
tic; becauſe Eclipſes happen in or near that 
line: It is called Via Solis, the Sun's path, 
way, or motion. 5 Tho' in Aſtronomy, 
it is that circle, or path, that the earth de- 

ſcribes to an eye, placed in the center of 
the ſyſtem, viz. the ſun. 

Tyro. Pray, Sir, tell me in what manner 

the Ecliptic is divided, for, I think, T have 
ſome notion of it? 

Philo. The Ecliptic like the Equator) 
is divided into 360 degrees, but not num- 
bered from 1, 10, &c. as the Equator | is, 
but is divided into 12 equal parts, contain- 

ing zo degrees each, which are called Signs, 
| and have different names and characters. 
Hyro. Pleaſe to let me know them? _ 
Philo. 1 will, and you muſt mind to get 
| the names of them by heart, and the cha- 


racter belonging to each, ſo as to know 
tem at firſt fight. 


The 


54 55 | Defeription of the Groprs. 


or utmoſt extent, either N. or S. from the 


Equator, as you will ſee more plainly here- 
after. 


Tyro. What 1 is the Zodiac? . h 
Philo. The Zodiac is a broad imaginary 
circle, which extends itſelf (according to the 
rules of Aſtronomy) eight degrees on each 
ſide of the Ecliptic, and is that which con- 
tains the 12 ſigns, and in which the planets 
perform their revolutions, _ The line in the 
middle drawn parallel, is Called. the Eclip- 
tic; becauſe Eclipſes happen in or near that 
line: It is called Via Solis, the Sun's path, 
way, or motion. <* Tho' in Aſtronomy, 
it is that circle, or path, that the earth de- 
ſcribes to an eye, placed in the center of 
the ſyſtem, viz. the ſun. | 
Tyro.. Pray, Sir, tell me in what 1 manner 
the Ecliptic is divided, for, I think, T have 
ſome notion of it? 
Philo. The Ecliptic (like the Equator) : 
is divided into 360 going but not num 


bered from I, 10, &c. as the Equator is, 


but is divided into 12 equal parts, contain- 
ing 30 degrees each, which are called Signs, 
and have different names and characters. 
Jyro. Pleaſe to let me know them? 
Phils. 1 will, and you muſt mind to get 
the names of them by heart, and the cha- 


racter belonging to each, ſo as to know 
® them at firſt ſight. 


The 
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The. SIGNS. „ 


©. 


5 NoarRERx S10 Ns. + OAT 
ies. Taurus. Gemini, Cancer, Leo. | Virge. 
5 8 . Q 


SOUTHERN 


| Libra, Scorpio, Sagitarius, - Capricorn. Aquarius. Pilces, 


. 2 = X 


* A * , 
% . . * 0 
4 


c Take notice the firſt fix are called 
the Northern, the other the Southern Signs, 
and you are to mind which are oppoſite to 
each other (for that is very material) as is 
oppoſite to =, £ to n, &c. for it will ſhew 
you the different times and ſeaſons of the 


perform any operation. 


pleaſe to tell me the Iignification of their 
names? 


Aries Y, or the Ram; Taurus u the Bull; 
Gemini 1 the Twins; Cancer 2 the Crab; 


bra = the Balance; Scorpio m the Scorpion; 
Sagitarius £ the Archer; Capricorn the 
Goat; Aquarius = the Water- bearer; — 

Piſces X the Fiſhes. 
Tyro. Pray, fir, inform me why the an- 
Cient aſtronomers affixed ſuch images as the 
Th D 35 Ras 


- year, &c. very readily, when you come to 


Tyro. I will obſerve what. you ſay, but 
Philo. It is of no great ſervice; however, 


Leo & the Lion; Virgo m the Virgin; 1. 85 


= Deftription of the GS 
Ram, the Bull, &c. to the 12 ſigns of the 
Zodiac? | 
Philo. It is not eafy to give a-politive an- 
{wer to your queſtion; but there is great 
reaſon to ſuppoſe that they were placed as 
Hieroglyphics of the ſeaſons of the year, al- 
luding to the annual courſe of the Sun. 
Thus Aries, Taurus, and Gemini, re- 
preſent March, April, and May, the ſpring 
quarter of the year, when Lambs, Calves, 
and Goats (the latter generally bringing 
forth twin Kids) are produced. 
Qancer, the Crab, which creeps both 
ways, repreſents the increaſe and decreaſe 
of the Sun's declination, to and from the 
ſummer ſolſtice in June. 
Leo, the Lion, intimates the raging 
heat of the ſun in July, which the ancients 
compared to the furious nature of that 
fierce animal. | 
Virgo, the Virgin, with a ſpike or ear of 
corn in her hand, properly repreſents Au- 
uſt, when the harveſt of the earth is ripe. 
Libra, the Balance, is diſplayed in Sep- 
tember, to intimate that the days and 
nights, at the autumnal Equinox, are equal 
in all parts of the globe. 
Scorpio, the Scorpion, a noxious animal 
is placed as the Hierogliphic of October; 
becauſe at that ſeaſon, diſcaſes of various 


kinds too often rage. 
Sagi 
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Sagitarius, the Archer, marks Novem- 
ber, as the proper time for hunting. 

Capricornus, the Goat, by its climbing 
up the rocks, is placed as an emblem of 
December, when' the ſun, at the winter 
ſolſtice, begins to aſcend again towards the 
Equinoctial. | 

Aquarius, the Water-bearer, with his 
urn, repreſents January, when rains are 
frequent. 

Piſces, the Fiſhes, are 3 of the 
fiſhing ſeaſon, which began in the Nile 

during the month of February. 

N. B. The Ecliptic cuts, or interſecte the 
Equator, or Equinoctial, at the two points, 
or ſigns, Aries 4 and Libra , viz. on the 
21ſt of March, and the 22d of September, 
N. S. on which days the ſun is in the Equator; 
and has no declination, either N. or S. and 
days and nights are then equal to all the 


inhabitants on the globe, as you will plainly 
ſee by and by. 


3. Of the Brazen MERIDIAN. 


Tyro. What is the Brazen Meridian? 
Phil The Brazen Meridian is another 
great circle, which divides the Globe into 


two equal parts, called the Eaſtern and 
Weſtern hemiſpheres, whoſe poles are in 
the Eaſt and Welt points of the Horizon. 
It is repreſented by a thick braſs-hoop, . 
which ſurrounds the Globe, from N. to S. 


D 5 . and 
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and divides the Equator into 2 equal parts 
viz. the E. from the W. and is that on 
which the Globe itſelf is hung, or turns 
round upon by its axis, the extremities of 
which are called the poles. 

Tyre. How is the Brazen Meridian mark- 
ed, or divided? 

Phils. Like the Equator and Ecliptic, 
into 360 degrees; but with this difference, 
i is divided into 4 nineties. 

- Tyro. In what manner pray? ? 

- Philo. From the Equator towards the N. 
and S. pole, the Meridian is marked with 
a a cypher over the Equator thus, (o) and on 
each fide, with 10, 20, 30, 40, 30, 60, 
70, $0, and go, which ends in each pole. 
Then again, from each pole to the Equa- 
tor on the other half of the Meridian, is 
marked 10, 20, 30, 40, &c. to 90; which 
ends 1 inthe Equator. 5 

Tyre. Then 1 plainly perceive by this, 
that as many degrees as one pole is elevated 
or raiſed, the fame will the _—_y pole 
be depreſſed. | 
Philo, Your notion is very juſt. 

»- Tyro. But pray, what is the principal uſe 
of this circle? 

Philo. The Brazen Meridian ſbews you 
the latitude of places, and their difference of 
latitude, either N. or S. from the Equator : | 
for the latitude of a place is the ſame as the 
| elevation of the * above the _—_— 

at 


— 
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That is, whatever figure, or number, the 
Horizon cuts the Meridian in, ſo many de- 
grees is the pole elevated, which is the la- 
titude, as you will more plainly ſee, when. 
we come to * latitude and longitude. 


4. Of the Hog 120. 


 Tyro, What is the Horizon? 
Philo. The Horizon is that great Gele 
Which divides the heavens and earth into 
two equal parts, one called the upper, and 
the other the lower Hemiſphere, whole 
poles are in the Zenith and Nadir. There 
are two ſorts, the one called the ſenſible or 
natural, the other the rational, or mathe- 
matical HMerizon * 0 
Tyro. What is the ſenſible Hanes 2 
Philo. The ſenſible Horizon is that which 
divides the viſible part of the heavens from 
the inviſible; and is that great circle which 
we ſee all round us (ſtanding upon any hill, 
or at fea) and ſeems as if the heavens and 
earth coincided, or joined together. 
FJyro. What is the rational Horizon? 
Philo. The rational, or real Horizon, is 
that which paſſes through the center of the 
earth, and divides it (as was ſaid before) 
into the upper and lower Hemiſphere. | 
© © This rational Horizon is repreſented 
by that broad wooden circle, lying with its 
face upwards, having two notches cut in it, 
one on the N. and the other in the S. Part, 
$2 hes D 6 in 
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in which the Brazen Meridian is dipt, or 


moved up or down, with pleaſure: the 


poles of the Horizon are the Zenith and 


Nadir. 


Tyro, Pleaſe to give me a further deſcrip- 
tion of the Horizon? 


Philo. There are 4 circles on the __ of 


the wooden Horizon; viz. 
1. The inner circle, or that circle at the 
inward edge next the globe, is divided into 


12 equal parts, or ſigns, anſwering to the 


12 ſigns in the Ecliptic, with their names 


likewiſe prefixed to them. As to this ſign 


, is wrote Aries, this 8, is wrote Taurus, 
8c. of the reſt. Note. Aries Y is in the E. 
Libra = in the W. Cancer S in the N. and 
Capricorn in the S. point of the Horizon. 
2. Next to theſe ſigns 1s a calendar of 
months, according to the Julian account, or 
Old Stile (uſed in England till the year 
17523) ſo that inward circle being divided 
into degrees, anſwers the days of the month, 
for right againſt the day is the degree of 


each ſign the ſun enters in on any day: or, 


vice verſa, right againſt the fign, or degree, 


is the day of the month anſwering thereto. 


3. Next to this is another calendar ac- 


cording to the Gregorian account (formed by 
*pope Gregory XIII. in the year 1582) call- 


eq the New Stile, which is 11 days ſooner, 
or before the Old Stile, as you may ſee by 


the poſition. of the Calendars, the 1oth of 


March 
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March in the firſt, or Old Calendar, being 
right againſt the 21ſt in the New, or Gre- 
gorian Calendar. This New Stile is now 
uſed by us in England, as well as in foreign 

nations, purſuant to an act of parliament 

in 1751* 
Taſich. On the outward verge off the Ho- 
rizon is the circle of the winds, or rhumbs; 
viz, the Mariner's compaſs being 32 in 
number (beginning at the N.) each point, 
or rhumb contains 114 degrees; for 32 
multiplied by 114 makes 360. But if you 
have Senex's Globes, improved by Mr. 
Martin, the Horizon has on it 5 circles; 
viz. x. The circle next the Globe, ſhews 
the Azimuths from South to North, both 
Eaftward and Weſtward 180 degrees. 

I Thenext circle is that of Amplitudes, | 
numbered from the Eaſt and Welt points, 
to both North and South, go degrees. 

The third circle contains the 32 points 
of the Mariner's compals. 

The fourth is that of the Months and 
Days throughout the Year, to which the 

* (7 Note. Though this deſcription of the Horizon 
anſwers moſt globes, yet you are to obſerve, that on 
Senex's globes (and I ſuppoſe others). made ſince the 
alteration of the ſtile, 1752, the New Stile is put up- 
on the inner circle next the ſigns on the Horizon, and 
the Old Stile f is. outward. But this can be no diffi- 
eulty; for it is very eaſy to be ſeen which is the New, 
and which is the Old Calendar on any globes; the 


New being 11 days before the Old, fo that one being 
known, the other will eaſily be known alſo, ; 
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circle of the Ecliptic is cloſely applied, 
with the names, marks, and figures of the 
12 Signs of the Zodiac, 

Dyro. Sir, I thank you kindly. Pray 
tell me now the uſe of the Horizon? 

_ Phils, The Horizon ſhews the riſing and 


_ "ſetting of the ſun, length of days and 


nights: alſo the riſing and ſetting of the 
ſtars in any latitude; together with the Azi. 
muth, Amplitude, Almicanther, &c. of 
the ſun, or any ſtar, and the point they riſe 
or ſet upon, &c. | 


5. Of the CoLuRes. 
Tyro. Pray what are the Colures ?- 


Philo. The Colures are two great circles, 


cutting the Equator at right angles, and pal- 
ſing through the pole of the world. 
Ihe Soliftical Colure is that great circle 
which paſles through Cancer and Capricorn, 
"ſhewing Winter and Summer. 
The Equinoctial Colure paſſes through 
Aries and Libra, and ſhews the Spring and 
ae cc: | ; 
And, now, having given you a full de- 
ſcription of the principal circles; 1 propoſe 
to deſcribe the leſſer, and ſhew you. more of 
the nature of the globe, and the appendants 
belonging to that inſtrument, | 


3 
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DIALOGUE VI 


Concerning the lefler circles of the Sphere, 
commonly called parallel circles. 


SEC T1; 
Tyro. HAT do you mean by the 
leſſer, or parallel circles? 
Philo. All ſuch circles as do not divide, 
or cut the globe into two equal parts; but 


3 


that cut off any ſegment, or part, leſs than 


the half, are leſſer circles. 


Tyro. Why are they called parallel cir- 
cles? 


Pzbilo. Becauſe they are parallel every 
where to the Equator *. 


Tyro. Pray tell me the names of the leſſer 
circles ? 


Philo. They are the Tropics and Polar 
circles. 


3 of tbe TRopics. 
_ Tyro. Pray which are the Tropic Circles? 


Philo. Look for the ſign Cancer on the 


globe, and you will find a circle drawn with 
a double line from thence round the globe, 
parallel to the Equator, which is called the 
North Tropic, or Tropic of Cancer, being 


ln the Latitude, or Parallel of London, a degree 
contains about 37 miles on the Equator. 
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23 degrees from the Equator northward, 
ſhewing the ſun's greateſt northern decli- 
nation. Then looking for the ſign Capri- 
corn, you will find the ſame ſort of circle, 
which is called the Southern Tropic, being 


alſo 234 degrees from the Equator, and 


 ſhews the ſun's greateſt ſouthern declina- 
tion, or variation from the Equinoctial. 


2. Of the Polar CircLEs. 

Tyro. Which are the Polar Circles? 
Philo. They are two ſmall circles, lying 
near the poles (viz. 23 degrees diſtance) 
drawn allo with double lines: that on the N. 
is called the Arctic circle, and that on the S. 
the Antarctic circle. They are called Po- 
lar Circles, from their being deſcribed by 


the revolution of the Poles of the Ecliptic, 


round the poles of the world, at 23 degrees, 
30 minutes diſtance from them, by a retro- 
grade motion, in 25920 years; occaſioned 
by the preceſſion ot the Equinoxes, 30 ſe- 
conds every year, | . | 
Tyro. Pray what is their uſe, or what do 
we learn from them? | 
Pfilo. All thoſe inhabitants that Iive un- 
der theſe lines have their Iongeſt day juſt 


24 hours long, and their longeſt night the 


ſame (ſave the benefit of twilighr, which is 


but trifling.) If you go further to the poles, 
their days are 2, 3, and 4 days, or 2, 3, 4, 


or 6 months long, as you will find demon- 
ſtrated in the problems, 


* — 
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Tyro, Surprizing! | long to ſee thoſe pla- 
ces, having heard of ſuch things, but al- 
ways looked upon them as idle tales. 

Philo. You may depend upon the truth 
of it, and will ſoon ſee the reaſon. But, 
now, we will ſhew you the Appendants be- 
longing to the globes. 


— 4. 3 — Ong 
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e 
Of ihe Appendants belonging to the Globes. 


7 570. 


pendants? 
Philo. Appendants are in ſome reſpects 


the ſame as Appurtenances, being ſuch ne- 


ceſſary things, both moveable and immove- 
able, as belong to globes; the principal, or 
chief of which, are as follows. 


I. Of the Hour Circle, and Index. 


Bre, Pray What! is the Hour Circle and 
its uſe ? 


Philo. The Huge Circle, called alſo the 
Horary Circle, or Dial Plate, is a ſmall 


circle of braſs, divided into 24 hours; the 


upper 12 repreſents noon, and the lower 12 
midnight. It is ſkrewed on the meridian 
round the N. pole, and on the pole itſelf is 


placed the index, or Hand, which turns 


round with the globe. 


HAT do you mean by Ap- 
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Its uſe is to tell the time of the riſing 
and ſetting of the ſun, or ſtars, in any lati- 


tude; and what o'clock 1t 1s in any part of 
| the world, &c. | 


2. Of the Quadrant of alot. 


> Pray, what is the Quadrant of Al- 


titude ? 


- Philo. This is a thin piece of liable 
braſs, divided into 90 degrees, anſwering . 
to the degrees of the Equator, beginning at | 


the lower end with (o) to 10, 20, 30, &c 
to 90. At which figure it has a nut, which 
ſlips upon the meridian at pleaſure, and 1s 
_ faſtened thereto by a ſkrew. 

Hro. Pray, what is the chief uſe of this 
Appendant ? 

Phils, Its uſe is to tell the height of the 
Jun, or ftars, at any hour, and when they 
are due E. and W. Alſo the diſtance of the 
ſtars from one another, and the diſtance of 


one place from another on the terreſtrial 
globe, &c. &c. &c. 101 


3. Of the 8 


Tyro. What is the Semi-circle of poſition * 

Phils. It is a thin piece of braſs, divided 
into 180 degrees, anſwering one half of the 
Equator. Ir may be called a double quad- 
rant of Altitude, but is uſed only in ſome 
part cular problems, the Quadrant, or Ho- 
* topplying its place. 


0 
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4. Of the Nautical Ian, or Mariners 

| Compals. | 

* yro. What is the Nautical Box, and its 

ule? ©: 
_ Philo. This is an inſtrument uſed in na- 
vigation, having the 32 points of the wind 
marked, or drawn, on a Card, and a needle 
being touched with the load ſtone points 
always northward. This Card, or Chart, 
is hung in an Horizontal Plane, and fixed 
on any part of the Horizon of the globe, or 
elſewhere, to ſhew what point of the com- 
paſs you are ſatling upon, or how any ob- 
zect bears from you, 


o ECT. Bl. 


Concerning the different names of the Sphere, 
according to its different poſition, or ſituation. 


HAT do you mean by the 
Sphere's having different names 
according to its poſition? 1 do not under- 
ſtand you. 

Philo. Obſerve then. There are 3 ſorts of 
Spheres; viz. a Parallel, a Right, and an 
g Sphere. : 


1. A Parallel Sphere. 
A Parallel Sphere has this poſition. 


1. The poles are in the Zenith and Nadir; 
that is, one pole is right up, and the other 


Tore. 
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68 Deſcription of the GLoses. 
Tight underneath. 2. The Equator will be 
in the Horizon, 8 5 


Property of this Sphere. 
The inhabitants of this Sphere are thoſe 
that live under the poles, who have but 
one day and one night in the year. The 
day continues ſix months, while the ſun 
Paſſes thro? ſix of the ſigns of the Zodiac; 
and the night ſix months, while he paſſes 
| thro? the other fix. The day to thoſe who 
live under the North pole, begins, when 
the Sun enters Aries, and continues till he 
reaches Libra; when night commences, 
and continues the other ſix months. Thoſe 
who live under the South pole, experience 
the direct contrary, it being day with them 
when it is night with the former and vice 
verſa. But both enjoy a long continuance 
of twilight, both after the ſun has departed, 
and before he appears. | 
Tyre. Pray fir, - what do the polar inha- 
bitants, if any, obſerve with reſpect to the 
ſun, moon, and ſtars? 8 
Philo. 1. They ſee the ſun for half the 
year, moving continually round above the 
Horizon, in a ſpiral line, the firſt round 
ſkimming the. ſkirts of the Horizon ; the 
ſecond higher, and ſo on, till by go revolu- 
tions he has reached the Tropic, his utmoſt 
delination; after which by go more revo- 
lutions, he again reaches the Horizon, and 
their long winter's night begins, | 


'< 2 
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2. They ſee the moon during their ſum- 
mer's day only as a white cloud in the ſky; 


and in the winter, during her ſecond and 


third quarters, ſhe moves as the ſun did, 
round and round for a continuance of ſeve- 
ral days without ſetting; being a fortnight 
above, and a fortnight under the Horizon. 

3. They canonly ſee that hemiſphere of 
ſtars between the Pole and the Equator, the 
feweſt ſeen by any of the inhabitants of the 


earth. During half a year they ſee none, 


and their view is but ſhort in the winter's 
night, by reaſon of the long twilight, The 
ſtars they can never ſee ſer, but move in 
circles parallel to the Horizon, keeping al- 
ways the ſame altitude. The planets are 


half their time above, and half below the 
MME 


2. A right Sphere. 
A right Sphere has this paſition. 

1. The poles will lie, or be in the Hori- 
zon, 2. The Equator will be in the Ze- 
nith and Nadir. 3. The Equator and all 
the leſſer circles will cut the Horizon at 
right angles; viz. perpendicularly. 


Property of this Sphere. 

The inhabitants of this Sphere are thoſe 
who live under the Equinoctial Line, or 
Equator, and have their days and nights al- 
ways equal; viz. 12 hours each, Becauſe 
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70 Deſcription of the GLOBES: 

not only the Equator, but alſo all the Pa- 
rallels are cut into two equal parts by the 
Horizon, And therefore as the ſun's diur— 
nal arches are equal to the nocturnal, each 
day muſt be equal to the night; VIZ. 12 
hours each. 

Tyro. How do the ſun, moon, and ſtars 
appear to the inhabitants under the Equi- 
noctial. N 

Philo. The ſun riſes and ſets nearly per- 
pendicular, nor can he have more than 23 
degrees, 30 minutes, either North or South 
amplitude. He comes to the meridian 
with the ſame degree of the Equator, with 


which he roſe; and hence there can be no 


aſcenſional difference. He is half a year on 
one {ide of their Zenith, and as much on the 
other; paſſing over their Zenith but twice 
a year, viz. at the Equinoxes. 

With regard to the moon, there 1s no- 
thing uncommon, or different in her ap- 
Prarances, from thoſe in an oblique ſphere, 
except her riſing and ſetting nearly in a per- 
pendicular direction like the ſun. 

But here is a glorious diſplay of all the 
Pars in the heavens, from pole to pole; all 
of them riſing and ſetting perpendicular to 
the Horizon, except the pole ſtars, which 
lying in the Horizon, are rendered inviſible 
by the denſcnels of the atmoſphere. The 


twilight is ſhorter in this ſphere than in any 
Other. 


*. ; 4 
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3. An 


 Deſeription of the GLOBES, 71 


3. An Oblique Sphere. 


An Oblique Sphere is that poſition of the 
globe, which all the inhabitants of the earth, 
excepting thoſe under the Poles and Equi- 
noctial enjoy; and has its name from the 


circles of the Sphere being cut obliquely 
. the Horizon. 


Properties of this 1 


1. The pole is elevated to any degree leſs 
than go, the axis of the earth always making 
an acute angle with the Horizon, 

2. All the parallels to the Equator cut 
the Horizon obliquely, making the diurnal. 
greater or leſs than the nocturnal arches; 
and conſequently an inequality in the days 
and nights, which are never equal but when 
the ſun is in Aries and Libra, which hap- 
pens in March and September, when he 
moves in the Equator, making equal days 
and nights ro all the inhabitants of the 
earth, except thoſe under the poles. 

The inhabitants of this Sphere, who 
live without the tropics never have the ſun 
in their Zenith; tho* they may ſometimes 
ſee the moon there, on account of her lati- 
tude: but under the tropics the ſun is ver- 
tical once, and between the- tropics and 
Equator, twice every year. 

4. The ſtars riſe and ſer obliquely in this 
polition; and the nearer the obſerver is 


ſituated 


— 5 
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ſituated to the Equator, the greater number 
of them will be viſible. The length of the 
twilight is longer or ſhorter in this poſition, 
enen as the latitude is greater or leſſer. 
5. The moon when at full being always 
in an oppoſite ſign to the ſun, muſt, in 
ſummer, be in the winter ſigns, and conſe- 
quently make a ſhort, low courſe. But in 
winter ſhe will move thro' the ſummer ſigns, 
making a high, long circuit; which is of 

great uſe in that dreary ſeaſon. 


A. 


hen 


SECT. 1: 


| Of the different names of the inhabitants of the 
Globe, in reſpect of their ſituation. 


Tyra. O U have already told me the 
| three different poſitions of the 


Sphere; pray what do you mean by the 
names of the ſeveral inhabitants? 


Philo. Without any conſideration of the 
different poſition of the ſphere, theſe _ 
bitants have different names, according 
the ſeveral meridians and parallels they ie 
under. 


Tyro. Pleaſe to tell me * different 
names? 


Philo. There are 6 different inhabitants; 
1. Antceci. . 2. Periceci. 3. Antipodes. 4. 
Amphiſcii. 5. Periſcii. And 6, — 


1. C/ 
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1. Of the Ax rel. | 
The Antceci, or Antcecians, are thoſe in- 
habitants that have the ſame longitude, 
that is, lie under the ſame meridian, having 
as many degrees latitude S. as we have N. 


BEOS Their Property. 

1. Their hour is the ſame as ours, it be- 
ing noon, &c. with both at the ſame time. 
2. Their days are equal to our nights, and 


vice verſa. And 3. Their ſummer is our 


2. Of the PERI M. 
The Pericecians are thoſe that lie under 
the ſame parallel of laticude, on the ſame 
fide of the Equator, only are diſtant 180 de- 
grees of longitude; viz. a ſemi-circle, 


Their Property. 

1. They have contrary hours, being noon 
with them when it is midnight with us. 2. 
Their days and nights are of the ſame length 
of ours. 3. Their ſeaſon or time of the 
year, is alſo the ſame with us. 


3. Of the AnTiPoODEs. | 
The Antipodes are ſuch inhabitants as 
have the ſame latitude S. as we have N. 
but differ 180 degrees in long tude. That 


is, they have oppoſite parallels, and oppo- 
fire meridians. * | 


— — — 
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Their Property. 

Theſe inhabitants, are (as it were) com- 
pounded with the former. For, 1. Their 
hour is contrary, being noon with one when 
it is midnight with the other. 2. The 2 
eſt day of the one is the ſhorteſt day, © 
longeſt night to the other. And 3. The 
four ſeaſons are contrary, their ſummer being 
our winter, &c. &c. 

Hyro. It is wonderful indeed I have of- | 

ten heard, it is true, that there are ſuch per- 
ſons as walk feet to our feet (that is, go 
with their heads downwards in reſpect of 
us:) pray are not the Antipodes this ſort of 
people? 

Philo. They are, and however ſtrange it 
may ſeem, it is very truth itſelf; and this 
you will eaſily ſee, when you come to the 
problems, if you will but have a little pa- 
tience. 

Tyro. Sir, I am obliged to you, and will 
be content till then. Pleaſe now to tell 
me concerning the other three inhabitants. 

Philo. They have their names from the 
different e of their ſhadows, 


4. Of the AurnlscrI. 


They are ſo called, becauſe their ſnadows 
are cait different ways at different times of 
the year; that is, their ſhadow is Southward 
from March to September; and Northward 
from 


Deſcription of the GLoss. 75 
from September to March: Therefore, it 
is eaſy to perceive that theſe inhabitants 
live in the Torrid Zones, that is, between 
the -— EY and the two Tropics. 


. 5. Of the PerISC11. 


| Theſe are ſo called becauſe they have 
thei ſhadows go quite round them. Such, 
therefore, are the inhabitants that dwell be- 
tween the Polar Circles and the Poles, that 
is, from 66x degrees of latitude, to 90. 


6. Of the HET EROS II. 


They are ſo called, as having their ſha- 
dow caſt but one way, that is, either always 
towards the N. or always towards the S. 

Theſe then are ſuch as live in the Tem- 
perate Zones; that 1s, between the Tropics 
and the Polar Circles. Thoſe in the South 
Temperate Zone have their ſhadow caſt al- 
ways Southward; and thoſe in the North 
Temperate Zone have their ſhadows always 
caſt Northward, as in England, France, 
Spain, and almoſt all me . 


SECT: 5 
Of the ZONES.  CLIMATES. 


3. Of the Zo Es. 


H AT do you mean by the 
Zones ? 


B2 


Tyro, 


P Hilo. 
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Philo. A Zone, or Girdle, is a tract, or 


ſpace, that ſurrounds the ſurface of the 


earth, as a Belt, or Girdle, does the body. 
Y. How many Zones are there? 
Philo. Three; viz. 1. Torrid. 2. Tem- 
perate. And 3. Frigid Zones. 
Dyro. You gave me an account of "IM 
different ſituation in the laſt ſection; be 
pleaſed, now, to tell me their extent, that 
I may have a better idea of the diviſion of 


the globe? 


Philo. You remember that I told you 


from the Equator to either Pole is go de- 


grees; therefore, from the N. to the S. Pole 


1s 1 degrees. Obſerve then, 


The Torrid Zone extends from he 


nder to the Tropic of Cancer North- 


ward, and to the Tropic of Capricorn South- 
ward 237 degrees each; (very nearly) viz, 
47 degrers in all. ; 

2. The Temperate Zones extend them- 


ſelves from the two- Tropics to the Polar 


Circles on both ſides the Equator; viz. 43 
degrees each, being together 86 degrees. 
The F rigid Zones extend from the 


Polar Circles to che Poles, being each 237 


degrees; viz. 47 in breadth; ſo that 23 
43, and 232, make 90 degrees; the dil 


tance from the Equator to either Pole. Or 


rather thus, the Torrid Zones contain 47 


| degrees, the Temperate 86, and the Frigid | 


47,.10 all 180 degrees, 
Do. 
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'Tyro. Sir, I thank you for this explana- 

tion, it is very plain to be underſtood: 

pleaſe, now, to tell me what you mean by 
the climates? 


2. Of the CLiMaTES. 


Philo. Climates are tracts, or circles upon 
the ſurface of the globe, of ſuch a certain 
breadth from the Equator to either Pole, 
that the length of the artificial day (iz. 
from the ſun riſe to ſun ſet) is juſt half an 
hour longer than in the next Climate nearer 
the Equator, till you come to the Polar 
Circles, and then, indeed, the day differs 
in each Climate one entire month? 
Dyro. How many Climates * are there that 
differ by the half hour, and how many by 
the entire month? 5 

Philo. There are 60 Climates in all; viz. 
30 on each fide of the Equator, called ac- 
cordingly North and South : of theſe 60, 
48 of them extend from the Equator to the 
Polar Circles, and each differ by half hours. 
And the remaining 12 are contained be- 
tween the Polar Circles and the Poles, each 
differing one entire month from the other F. 

England and part of Scotland is in the 19th Cii- 
mate; wiz. from about 513, to 544 degrees latitude, 
that is, near 3 degrees extent. For the extent of all 
the Climates, ſee Gordon's Grammar, DEF: 17. 


1 See Page 87. 
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FF IB 4ALOGUE wi 
An n of the moſt uſeful terms uſed in 
Geography and Aſtronomy. 


e | | 
Tyro. OU have, Sir, given me a very 
"6 plain and ſatisfactory account of 
the nature and properties of the globe: 1 
will now trouble you 'to explain the terms 
to me; for what can I do, till 1 know the 
fignification of ſuch words as are uſed | in 
biene? 

Philo, It is very true, and 1 vil i 
them as well as I am able; and, pray, be 
careful to get them by heart, though not 
juſt in the very words I tell you, yet ſo as 
to know the meaning of them, and the 
practical part will then eafily follow; for 
the want of this is the chief occaſion that 
moſt learners are ſo deficient in what they 
undertake., 

Tyro. You may depend upon my care. 

Philo. Very well; l am ſatisfied, in ye” 
of your keeping your promiſe, 


Explanation of tbe Terms, Sc. 


1. Zenith, is that point of the heavens 
that is right over head. 
2. Nadir, is that point right under feet, 


being directly, or 8 oppoſite 
to the Zenith. 


3. Zenith 
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3. Zenith Diſtance, is the number of de- 

grees that the ſun, or any ſtar, wants of go 
degrees, when they are upon the meridian, 
or greateſt height. 

4. Altitude is height. Meridian Altitude 

is the greateſt Altitude, or height, at 12 
o'Clock. 

* Declination, is the diſtance of the 
ſun, or any ſtar, from the F.quator, or Equi- 
noctial, counted on the Brazen Meridian 
in degrees, and is called North, or South, 
according to which ſide as the Equinoctial, 
the Declination is. 

6. Right Aſcenſion, is an Arch of the 
Equinoctial, contained between the ſign 
Aries Y, and the degree of the Equinoctial i 

that is cut by the Brazen Meridian, when {| 
the ſun, or ſtar, is brought to the Meridian, 1 

. Oblique Aſcenſion, is that Arch, or 

Degree of the Equinoctial contained be- 

_ tween the. ſign Y, and the degree of the 
Equinoctial, which is cut by the Horizon 
at the riſing of the ſun, or ſtar. 

8. Oblique Deſcenſion, is juſt the reverſe; 

being the Degree of the Equinoctial, cut oy. 
the Horizon at the ſetting of the ſun, or ſtar, 

9. Aſcenſional Difference, is the differ- 
ence of degrees, between the right and 
oblique Aſcenſion, which converted into 
time, by allowing 15 degrees for. every 
hour, ſhews how much the ſun, or ftar, ri« 
ſes, or ſets, before, or after ſix. That is, 

| E 4. ſub- * i 
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80 D:-ſcripti on of the GLopxs. 
ſubtract the Oblique from the right Aſcen- 
ſion, gives the aſcenſional difference. 
10. Amplitude, is an Arch of the Ho- 
rizon, contained between the true E. and 
W. point, at the riſing and ſetting of the 
ſun, or ſtars, counted in degrees from the 
EF. and W. points of the Horizon where 
they riſe and ſet, and is called North, or 
South Amplitude, accordingly. 

11. Azimuth, is in effect the ſame as 
Amplitude, ſave only with this difference; 
that whereas Amplitude is only at riſing 

= and ſetting, Azimuth ſhews the diſtance 
| from the E. and W. points, at any time, 
0 when the ſun, or ſtars, are above the Ho- 
ZV 5 
12. Almicanthers are circles of Altitude 
paſſing thro* every degree and minute of 
the Meridian, parallel to the Horizon. - 
13. Elevation of the pole, is the ſame as 
Latitude. There are three ſorts; viz. 


Note, Azimuth is not expreſſed alike in all authors. 
Some call it always North, or South Azimuth, and reckon 
the Azimuth from theſe two points eaſtward, or weſt- 
ward. Others reckon it from the E. and W. points, 
either northward, or ſouthward, which, I think, 1s beſt, 

they being the two points that Azimuth is neareſt to in 

our, or any lefler latitude, at any hour: however, it 
matters not which, if you mind this one rule ; ſuppoſe 
I ſay, the ſun has 60 degrees Azimarh from the N. eaſt- 
ward, it is the ſame as if I ſay he has 3o degrees Axi- 
mutbh from the E. northward, See PRoBLEM XXI. 
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Deſcription of the Gros. 8x i 
1. Latitude of a place, is its diſtance 
from the Equator, either North or South, 
numbered in degrees on the [Brazen Me- 
ridian: or in other words, it is the Elevation 
of the pole above the Horizon. | 
2. Latitude (in Navigation) is the diſ- 
tance of a ſhip from the Equinoctial, count= ff 
ed on the Meridian. So that if a ſhip ſaiis 
towards the EquinoCtial, ſhe is ſaid to de: 
preſs the pole; and, if ſhe fails from the | 
Equinoctial, ſhe is ſaid to raiſe the pole. 
3. Latitude of a ſtar, is its diſtance fromm 
the Ecliptic, being an Arch of a circle of iO 
longitude, reckoned from the Ecliptic to- {| | 
wards its pole, either N. or S. FS 1 
14. Longitude is alſo of three ſorts; viz 
1. Longitude of a place, is an Arch of 
the Equator, intercepted between the firſt 
Meridian (or point Aries Y) on the Equa- 
tor and the Meridian of the place. 


Note, Longitude of places differ. according from 
what firit Meridian they are-counted.. Thus, upon. 
ſome globes, London is 23 degrees E. longitude, on 

others 20, Qc. and on all. Sezex's globes 18 degrees E. 
longitude of the firſt Meridian. For ſome place their 

firſt Meridian at Gratioſo, others at Teneriff, and Senex 

at Frrol. But this matters not at al]; for when you 

know the difference (as you will ſoon ſee that by prac- 
tice) you will know to work by either, and have the 

ſame anſwers. - 


N.. B. In reckoning of longitude from London, you 
will find all 18 degrees from Aries eaſtward on Senex's _ 
globe, a-cypher (o) under the lower part of the Ea. 
tor, under the meridian of London, and there begins the 
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82 + Deſcription of the GLonzs. | 
2. Longitude ofa ſtar, is an Arch of the 
Ecliptic, counted from the beginning of 
Aries, to the place where the ſtar's circle- of 
longitude croſſes the Ecliptic; ſo that it may 
be ſaid to be the ſtar's place in the Ecliptic, 
counted from the point Aries, which cannot 
exceed 180 from the Equinoctial point. 
3. Longitude (in Navigation) 1s an Arch 
of the Equator, contained between the firſt 
Meridian and the Meridian the ſhip is in. 
Tyro. I humbly thank you, Sir, for theſe 
definitions, which when well underſtood, 
muſt render the uſe of the globes very familiar. 
Philo. Indeed, my dear pupil, there can 
be nothing hard in the practical part, when 
once you have a tolerable notion of what I 
have ſhewn you. | 
But, becauſe I would haven you Pe 
yet more, I have inſerted the following ta- 
bles (contrary. to any other ſmall treatiſe I 
ever ſaw) that you may not be at a loſs, 
when you work ſome choice Problems, but 
refer both for inſtruction and confirmation. 


longitude from London; viz. 180 Jegrors eaſtward, 
and 180 degrees weſtward, numbeied by 10, 20, zo, 
Oc. to 180. Note further, That no longitude exceeds 

180; for 181 E. is more properly 179 W. longitude. 
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Deſeription of the Goes. 


TABLE HI. 


Shewing the ſun's place, declination, time of 
riſing and ſetting ;, length of days, and be- 
 ginning and ending of twilight, one day in 
every month, for the latitude of London, 
according ta the New Stile, 1970. 


hs 


"III 


—— 
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W 


r 
* 
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N. B. (o) ſtands for degrees () for minutes, H for 
hours, M. for minutes, . O for the Sun, D. for 
declination, N. for North, S. for South. 


Months. | 


an. 
7 eb. 
Mar. 
Apr. 
May 
June 


Fuly 
Aug. 
Sept. 


We. 


Now, 
Dec. 


20 
"9 
22 
22 


[O's Riſ.] L. of Twilight 

Declin, ſand Set. Days. beg. ends. 
o „ IH. M. H. H. M. H. M. H. 
19. 618.7. 48. 5| 8. 245 43 7 
10. 31 8.6. 55. 60/10. 100 5. 00 7. 
i. AN. Js. 56. 7|12. 8] 4- 00 8 
12. 13 N. 4. 48. 8014. 24| 2: 38 10 
20. 25 N. 4. 8. 815. 4412. 30 12 
| "4: ight till 
23: 29N 4. 42. 8]. ee 
20. 24N.[4- 7. 80156. 46] 42 12 
12. 2g9N.[4- 53. 814. 14] 2. 21 10 
I. 29N.[5. 51. 7/12. 14 4. oo 8 
10. 18.16. 50. 6jio, 20| 5. oo 7 
19. 18 8.7. 43. 5} 8. 34 5. 45 7 
23. 19 8. 8. 12. 4 7. 36 LL 58 7 
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DIALOGUE VIIL 


Containing ſome uſeful and neceſſary Problems 


on the Terreſtrial Globe. 
VN. B. (e) ſtands for degrees 00 for minutes. 


Philo. OU ſay, Tyre, that you under- 
ſtand what I have ſhewn you 


| concerning the definition of the globes and 
the appendants that belong to them; and, 


if ſo, you are fit for the following problems: 
but, if you think you are not perfect, or do 
not rightly underſtand what right Aſcenſion, 
oblique Aſcenſion, Azimuth, Almicanthers, 
&c. ſignify, or do not know what the 
greater, or leſſer, circles are, and the parti- 

cular uſes of the Meridian, Horizon, Co- 

lures, Quadrant of Altitude, &c. then, 
pray, turn back and read them over once 
more, for you will find that your under- 
ſtanding of theſe things will be a great help 


| Thro. I thank you for your care; but! 
underſtand them in general very well. 
Philo. Then I will directly proceed to 


PR OB. 


The uſe of the GLOBES. . 


| PEO KS; 
The latitude being given, to rah the Globe 


for that place. 
DEFINITION. 

Have already told you that the latitude 

of any place is the very ſame thing as the 
elevation of the pole above the Horizon; 
therefore, whatever the latitude be, ſuppoſe 
London 31 32 N. or Madrid 4⁰ 25 N. 
proceed thus. | 

Turn the pole on which the dial-place -18 
fixed towards the verge of the Horizon, 
flipping or moving, the whole globe back - 
wards, or forwards, in the notches of - the 
Horizon, till the Horizon cuts the Brazen 
Meridian, in 51* 32” (viz. a little more 
than 514) ſo is the globe rectified for the 
latitude of London; that 1 is, the N. pole will 
then be elevated 31 32” above the Hori- 
zon; and London being brought to ** 
meridian itſelf will then. be in Zenith, 
right up, and at equal diſtance from al 
parts of the Horizon. 

Depreſs the pole till the Horizon cuts the 
Brazen Meridian at 40 257, and you have 
then the poſition of the inhabitants at Ma- 
drid, and turning the globe, till Madrid 
come to the meridian, you will find it in 
the Zenith, or top of the globe, under 
40 107, 


95 


Note; 
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Note. If it were required to reftify the 
globe for S. latitude, then you muſt ele- 
vate the S, pole tothe given latitude inſtead 
of the N. pole; but this is better explained 
by the next problem. 


PROB. u. 


The be latitude and longitade of « any place given, to 
| ind ibe ſame. = 


Firſ, OU are to obſerve whether the 
I longitude be reckoned from Lon- 
don, or from the firſt meridian; for on ſome 
globes the firſt meridian begins 23%, on 
others 20 and on Senex's globes 18˙ W. 
| - if London; but, if once you know where 
the ficſt meridian is on the globe, it is very 
eaſy to know the difference from the meri- | 
dian of London. As for Engliſh authors 
in general, the tables of longitude are 
counted from the meridian of London, and 
I herein follow the ſame. Og 
See a farther account of longitude, Dia- 
Locue VII. Sect. I. Defin. XIII. 


EXAMPLE. 
There are two certain places, one has 18* 
N. latitude, and 77% 57 W. longitude. The 
other is 33* 45” S. latitude, and 18* E. lon- 


oitude from London; demand: what pla- 
ces theſe are 1 


RU LE. 


go 
JC 
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RULE. 


Fer the firſt place, 1 elevate to the N. 5 


pole 18, becauſe it is 18 N. latitude. 


Then I turn the globe to the right-hand, or | 


eaſtward, (becauſe the place hes weſtward) 


till 7 5 upon the equator, counted from | 
the meridian of London (which on Senex's 


globe has a cypher thus (o) on the equator) 
paſſes through, or under, the meridian; or, 
in other words, I turn hs globe, till 77? 
5” weſtward is brought under the meridian, 


and here [ fix the globe with a quill thruſt 
in betwixt the globe and the Horizon: then | 


[ look under the latitude 18* (Which is in 


the Zenith) on the meridian a-top of the 


globe, and under 18* on the meridian, I 


find Port Royal in Jamaica, the place re- 


quired. 


For the ſecond place, I * the S. Et 
(though there is no occaſion to elevate the 
pole barely to find a place; bur it is better, 
becauſe you have then the real ſituation of 
the inhabitants) to the given latitude 


45, and then turn the globe till 185 . ge, 


longitude of London come under the me- 
ridian. Then I look under the latitude 34˙ 
4.5” on the meridian, and juſt under this 1 
find the Cape of Good Hope, the place re- 

quired, | 
Again. There are 3 places. The firſt 
3 55 N. latitude, and 35* 15' E. longi- 
F tude, 
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tude. The other is 39* 0 N. latitude, and 
110 52 E. longitude: and the laſt is. 5 
30. N. latitude, and 80 30 E. longitude, I 
demand the places. ñ'Ũ 
Anſwer, Jeruſalem, Pekin, and Candea, 


* 
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PR O B. III. 


Tho latitude of any place given, to tell all thoſe 
places that have the ſame latitude. 


DEFINITION, 
LL thoſe places that have the ſame 

: A latitude, have the days and nights of 
the lame length, at the ſame time; but not 

the very ſame hour of the day. See Sect. 

—_— — i . - ; 


RULE 
Bring the given place, or places, to the 
meridian (ſuppoſe London 51* 32', and Ma- 
drid 40? 10 N.) then turn the globe, and all 
thaſe places that paſs under 51? 32“, have 
the ſame latitude as London; viz. Prague, 
in Germany, &c. and all that paſs. under 40? 
Io', have the ſame latitude as Madrid, 
which you will find to be Pekin nearly for 


one, and many other places nearly the ſame. 


PROB. 


—— ̃ — — 2 — vo nor ts. > 
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Pwor 
To tell the difference of the latitude of places. 


ERE are two variations, or rules, 

Firſt, If the latitudes be both N. or 
both S. then ſubtract the leſs from the great- 
er latitude, and' the remainder is the differ- 
ence, or anſwer. Thus between London 
and Madrid is 12* 32”, the firſt being 52? 
32', and the other 40. And between Candy 
and Stockholm is 52* 30, for Stock- 
holm is about 59 30, N. and Candy 75 
30, N. 

Secondly, If one place lie on the N. and 
the other on the S. ſide of the Equator; that 
is, if one be N. and the other S. latitude, 
then add them both together, and their ſum 
is the difference of the latitude required. 

Thus Copenhagen is 35˙ 40 N. and the 
iſland of Madagaſcar is 19% 30'S. thefe 
added together make 75 0 the difference 
required. 


'PROB. V. 


| The longitude of any. place given from any 
meridian, to tell thoſe places having the ame 
longitude. 

H1S is done after the ſame manner 
as the other, only here the anſwer 


F 2 will 


r rer OY 
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will be on the Equator, as the others were 
on the meridian. 

I would know what places have the ſame 
longitude as London, and the lame longi- 
tude as Moſcow. 


R U L E. 


| ting.” London to the meridian, then all 

thoſe places on the globe (from the N. pole 
to the S.) that lie under the edge of the 
meridian, have the ſame longitude as Lon- 
don. Thus Fort Naſſau, and Fort Mina 
in Guinea have the ſame, or very nearly the 
ſame longitude as London. 

And Moſcow in Muſcovia has very nearly 
the ſame longitude as Aleppo in Syria: alſo 
Scandaroon, Antioch, and Tripoli in Syria 
have the ſame longitude; VIZ. 370 30 from 
London. 9] 


— 


— 


p ROB. VI. 


To tell the difference of the panic of paper 
_ (See Prob. XXVI.) 


DEFINITION. 
- . £5 Mete 1. No place can exceed, or be above 180d. 
of longitude from another place; for 181 d. E. longi- 
tude 1s with more propriety 179 d. W. longitude, for 
181 d. taken from 360d, there remains 794. Which 
is nearer to the Siren place than 181d, 


RULE. 
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E RE are alſo two variations as in 
Prob. IV. Firſt, If the places lie 
both E. or both W. of the firſt meridian, or 
where you reckon the longitude from; viz. 
if they both be E. or both W. longitude, 
then ſubtract one from the other you have 
the difference. 
Thus I find Jeruſalem has 29 15 E. 
longitude from London, and Pekin 110* 
82 E. longitude; therefore, I ſubtract 305 
15 from 110 52“, and there remains 74 37. 
difference of longitude E. or W. that 1s, 
Pekin is 24 37! E. longitude of Jeruſalem; 
or Jeruſalem is 74" 37 W. longitude of 
Pekin. 
. Secondly, If one place be E. and the 
| other W. longitude of the firſt meridian 
(ſuppoſe London, or any other meridian) 
then add their longitudes together, and the 
ſum is the difference of longitude required. 


EXAMPLE, 


I would know the difference of the longi- 
tude between Jeruſalem 36˙ 15 E. of Lon- 
don, and Port Royal in Jamaica 77* * W. 

Here as one is E. and the other W. I add 
365 15 and 775 5 together, and their ſum 
makes 1135 20 the difference of longitude. 
Thar is, Jeruſalem is 1135 20 E. of Fort 
Royal, or Port Royal is 113“ 20% W. of 
Jeruſalem. F 2 Note 
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| Note 2. If the difference of longitude after addition 
exceeds 180d. take it out of 360d, for that is the true 
runde required. See Note 1. 


EXAMPLE. 


Pekin in China is 110* 52' E. longitude, 
and Port Royal is 772 5' W. I add theſe 
ſums together, and find it. 187 67 differ- 
ence of longitude, but, becauſe it is more 
than 180˙, I ſubtract 187˙ 57. from 360%, 
and there remains 172 3, the difference re- 
quired. 

e. Sir, I heartily thank you for this 
explanation, which I underſtand very well. 


i * _- £ 33 


| "| PROM Tk 
The day of the month given, to find the ſun's 
Place in the ecliptic, 


RU LS 
H E day of the month being given, 


look on the inner calendar on the new 
. globes, and you have the fign and the de- 
gree of that ſign that the ſun is in for that 
day, according to the New Stile. 

If it be upon old globes, look on the 
outward calendar, you have the ſign and 
the degree of the ſign. 

VM. B. You may further obſerve, that the 
calendar uſed throughout Europe is the ca- 
lendar for N. S. viz, New Stile, and is al- 

Ways 
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ways known from the other; becauſe it has 
the Saints Days, and ſeverdl other things 
rote upon it on the Horizon. 

EXAMPLE. 
I would know the fun's place in the eclip- 
tic, oh May the 21ſt, N. S. March the tt, 
June the 2 iſt, September the 22d, and De- 
cember the 21ſt. FO: 
I look for theſe days of the months in or- 
der as they ſtand in the new calendar; viz. 
for N. S. before deſcribed, and right againſt 
the day of the month in the innermoſt circle 
on the Horizon, I find the ſun's place among 
8 0 
Thus right againſt May the 2rſt, I find 
1* of n GeEttini: and alſo on Marchthie 2 x(t, 
1 find he enters Y Aries: on June the > xt, 
| he enters e Cancer: on September the 232d 
he enters = Libra: and on December the 
21ſt, he enters Lf Capricorn. 


(CF Nere, That in every problem and operation, 

except Old Stile be mentioned, it is to be underſtood 
for New Stile; viz. N, S. and Jatitude always means 
N. latitude, except expreſſed 8. 


"FX. 
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PRO B. 3 


84 he ſun's place given, to find the day of the 
| Month. 


RULE. 


\ HIS is only the reverſe of the former 
Problem: for having the ſun's place 
given, ſeek it in the innermoſt circle among 
the ſigns; then againſt that degree in the ca- 
lendar N. S. you have the day of the month 
required. | 


EXAMPLE. 


I would know what time of the year the 
ſun is in 1 of n, as alſo when he enters Y, 
S, =, and ir? Proceed according to che 
rule, and you will find the days to be May 
the 21ſt, March the 21ſt, June the 21ſt, 
September the 2 2d, and December the 21ſt, 


* FY _— 


eh N e yn 
The latitude and day of the month given, to 


find the ſun's med in ibe ecliplic, and realy 
the globes for uſe.” 


R U LE, 


F IND the ſun's place on the Horizon 
by Prob. VII. and having noted what 
degree he is in, look upon the ecliptic on 
the globe, and find the ſame ſign and degree 

as 


—— 
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as you did on the Horizon, then bring this 
degree of the ecliptic very carefully to the 
graduated edge of the Brazen Meridian, 
and holding the globe fteady, turn the in- 
dex exactly to the upper 12, which repre- 
_ ſents 12 at noon, and thus is the globe rec- 
tified for that day, and the degree of the 
ecliptic that lies under the Equator, repre- 
ſents the ſun's place at noon, or 12 0 clock 
that dax. | 
i The Aſtronomical day 1s reckoned 
from, or begins at, 12 o'clock ;- and, if you 
fx the quadrant of altitude to the ler 
in the Zenith, the globe will be compleatly 
ain but more of this by and by. 


— "CE" — — 
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PR O B. 7 


7 o tell the declination of the ſun on any day f 
the year. 


DEFINITION. 


Eclination of the ſun is his variation 
from the aun, either northward, 
or ſouthward. | 


N. B. His greateſt 3 northward is 23 d. 

30 m. which is on June the 21ſt, and his greateſt de- 
elination ſouthward is 23 d. 35o m December the 21ſt: 

but on March the 21ſt, and September the 22d, when 

he enters and , he has no declination at all, but 

js in the Equator itſelf; and then days and nights are 

tqual to 1 tke inhabitants on the globe. 


F 5 RULE. 
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RULE | 

Having found the ſun's place in the eclip- 
tic for the given day, bring it to the Brazen 
Meridian, and obſerve. what degree of the 
meridian it lies under, and whether it he on 
the N. or on the S. fide of the Equator, for 


that is the declination required, which is 


called N. or S. declination accordingly. 


EXAMPLE. 
Proceed according to the rule, you will 


find on April the 21ſt, the ſun has 11* 30' N. 


declination, and on May the 21ſt, he has 
20* 30 N. declination: but on October the 
27th, he has 12* 30 S. declination, and on 
January the zoth, he has 16* S. declination 
nearly. 


PROB. XI. 

The latitude and day of the month given, to 
tell the fun's meridian altitude; viz. his 
beight at noon. 

EX UL E. 

DRIN the ſun's place to the meri- 

dian, and obſerve what degree of the 


meridian the ſun's place is under; for thoſe 
degrees on the meridian that are intercepted, 


or lie between the South verge of the Ho- 
rizon, and the degree which is over the ſun's 
place 
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place on the meridian, counted on the meri- 
dian, 1s the ſun's meridian altitude required. 


EXAMPLE. 

I would know in the latitude 53* 30˙, on 
May the 21ſt, the ſun's meridian altitude 
as alſo his meridian altitude on November 
the gth. I proceed according to the rule, 
and find his meridian altitude, May the 2 1ſt, 
to be 39˙; but on November the gth, he 
has but 23* 30 altitude. 

Proceed thus, and you will find his me- 
ridian altitude, in the latitude of 40“, on 
the ſame days, to be 70? 30, and 24* 300: 
but in the Jatitude of 20˙ 30“, on May 21, 
he will have go? of altitude, or be right up 
that day to the inhabitants in that latitude, 
which ſhall be further explained by and by. 


_—— - — — — 


PR O B. XII. 


The latitude of the place ( ſuppoſe London) and 
the ſun's meridian altitude given, to tell the 


© > Ad 


4 laſt; for you are only to ſer the globe 
to the latitude, then count from the S. verge 
of the Horizon, as many degrees on the me. 
ridian upwards as the given height is; and 
under that degree of the meridian you have 
| F 6 - "me" 
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the ſun's place in the ecliptic, which ſeek in 


the circle of ſigns on the Horizon, gives 


the da / required. 
7 


1 EXAMPLE. 


In the latitude of 51* 3o', on two certain 
days, I obſerved the fan! s meridian altitude 


to be 59 and 2 3 30, I demand what days 
they ate? 
Proceed according to the rule, you will 


find the one is May 21, the other Novem- 
ber 5. 4 


FEY 


VI 


pes: P RO B. XIII. 
7 he e latitude ard day of the month being given, 
| | to tell the ſun's altitude at any time. 


EXAMPLE. 


N May the 21ſt, at ꝙ in the morning, 
and at 5 in the afternoon at London, 
I would know the ſun' s altitude. 


RU L E. 


Rectify the globe for the latitude, and 
bring the ſun's place (1* n) to the meridian, 
and the index to the upper 12 on the dial- 
plate; then fix the quadrant of altitude in 
the Zenith; (viz. the left edge of the nut 
muſt be fixed on the meridian at 51* 301) 
then turn the globe till the index points to 
the . viz. 9 in the morning ; ; this 2 * 
5 * 
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fix the globe by thruſting in a quill between 
it and the Horizon; laſtly, turn the quad- 
rant about, till the graduated or figured 
edge touch the ſun's place, (viz. 1* n,) and 
the degrees on the quadrant, counted from 
the Horizon upward on the quadrant, is his 
height at that time; viz. 43" 39. Then 
turn the globe till the index points to 5j in 
the afternoon; and alſo turn the nat | 

on the W. fide, (without unſkrewing it) ä 
till it touches the ſun's place; and you have 1 
about '24* on the quadrant, his altitude at 1 
that time. 

But at North Cape (viz. N. latitude 72) 


at ꝙ in the morning May 21, he will be but 
about 3 2 high. 


4 


Wo 

+ 
N 
1 

. 
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P ROB. XIV. 


The latititude ( ſuppoſe London) and the ſun's 
altitude and day of the month given, to tell 
the hour, 


HIS is only the reverſe of the laſt 1 
problem, only it will have two an- FJ 


fawn viz. the hour may be morning or 
afternoon. 


R U. LE. 


Rectify the globe as before deſeribed, 
and turn the globe and the quadrant on che 
E. (ide, till che quadrant touches the ſun's 

5 place 
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place at the given height, (which by the 
laſt, on May 21, at 9 in the morning, was 
found 43* 30, then look at the index, and 
it will point to the hour; turn it W. till 
the ſun's place touch the ſame degrees on 
the quadrant on the W. fide, and you will 
have the time in the afternoon, 


EXAMPLE. 
Thus on May the 57 at 2 when 


ing bound, but when the ſun's 7 is on 
the W. part of the meridian, or weltward of 
it, it is afternoon. 


rn 
T he latitude given, to tell the riſing and ſet- 


ting of the ſun, and length of the day and 
night at any time of the year. 


RULE. 
y Ectify the globe (vis. elevate it for the 
latitude, bring the ſun's place to the 
meridian, and index to the upper x2,) then 
turn it till the ſun's place comes even with, 
or lies againſt the inner verge on the E. fide 
of the Hotizon, then the index will ſhew 
you the t time of the ſun's riſing; turn it to 
the 


* dB WE DIE IC - Ee I een 


The uſe of the Goats. 111 
the W. ſide or verge of the Horizon, and 
the index will ſhew you the ſetting. Or 


thus: having got the hour the ſun riſes, 
count how many it wants of 12; for ſo ma- 


ny hours will it ſer after. Thus; if the in- 


dex points to 4 in the morning at riſing, it 
will of courſe ſet at 8 at night; if it points 
any day at half an hour paſt 4 at ſetting; 
both being four hours and a half from 12 at 
noon. 


Note 1. If you double the time of riſing, that is, 
double the hours it wants of 12 at the time of riſing, 

it gives you the length of the Day from ſun riſing to 

ſetting. 

Noie 2. If you ſubtract the length of the Day from 

ſun-riſing to ſun- ſetting, from 24, the remainder 


| ſhews you the length of the — twilight included, 
See Prob. XXV. 


Proceed thus, and you will find the ſun, 
on May 26, at London, to riſe about 4 in 
the morning, and ſet at 8 at night. Now 


double what he wants of 12 at riſing, viz. 


8 hours, and it gives the length of that day 
at London, viz. 16 hours. 

But at Madrid, on the ſame day he riſes 
about 4. paſt 4, ſers - 2 paſt 7 at night. And 
at Stockholm, on the ſame day he riſes at 
about 4 paſt 3, and conſequently the days 
are 17 hours long there. 


2 


p ROB. 


112 The uſe of the GLopzs. 


P R OB. XVI. 


Ti o tell the length of the longeſt and ſhorteſt 
day at London, and at Lame, lati- 
lude N. 59 300. | 


-_ RULE 
O U proceed the ſame in this as in the 
laſt problem, only inſtead of bringing 
x* of u, as before, you now work with 15 
of S, or rather 30 of u, for then the ſun 
enters Cancer on June 21, or longeſt day. 

You will find him, therefore, riſe at Lon- 
don, June the 21ſt, at 42 m. paſt 3 in the 
morning, which wants 8 h. 18 m. of 12; 
this doubled gives 16 h. 36 m. for che long- 
eſt day at London. 

Then work with # Capricorn for the 
ſhorteſt day; viz. bring Capricorn to the 
meridian, and the index to 12, and you will 
find the ſun riſes 18 m. paſt 8, which wants 
3 b. 42 m. of 12; this doubled gives 8 h. 
18 m. the length of the ſhorteſt day, which 
added to 16 h. 36 m. the longeſt day, gives 
24h. ſor day and night. 

Thus you ſee the length of the longeſt 
day in ſummer, is the ſame as the length of 
the longeſt night in winter, 

Proceed now for Stockholm (viz. 50 

oN. latitude) after the ſame manner, you 
will find the longeſt day to be about 18: h. 
and the ſhorteſt 5; h. And thus, for any = 
tude, 
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tude, or place, not exceeding 66 d. for 
there the days will be 24h. and, if you go 
to a greater latitude, either N. or S. you 
will find them 30 h. long, 2, 3, 4, or gj days, 
or 2, 3, 4, or 5 weeks, or as many months, 
which I ſhall explain | in a problem by itſelf 
by and by. 

Tyro. This is a little ſurprizing, indeed, 
4 at preſent I muſt own * a ſtranger 
to it. 

Phil. 1 aſſure you it is no more e ſtrange 
than true, and will very plainly appear lo 
to you, when we come to treat of it. 


PRO B. XVII. 
To tell the ſun's right aſcenſion. 

HAT right aſcenſion is, fee Dial. 
VII. Se&. I. Article VI. 
Bring the ſun's place to the Brazen Me- 
ridian, and note what degree of the Equa- 


tor is cut by the meridian, for that 1s his 
right aſcenſion required. 


a E X AMPLE. 
I would know the ſun's right afcenſion, 


on March the 21ſt, June the 21ſt, Septem- 


ber the 22d, and December the nul 

I find the ſun's place for thele different 
days, and bringing it to the meridian, I 
find the meridian cuts the Equator in (o) in 


(90) 


To find the ſun's oblique aſcenſion and deſcen- 


* OR 
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(90) in (180) and in (270) his right aſcen- 
hon required. | E 
Note, When the ſun enters Y, March the 
21ſt, he has no right aſcenſion, becauſe it 
is counted from, or begins at, Y; therefore, 
on March the 2oth, he muſt have his great- 
eſt right aſcenſion; viz. 359%. 0 


o 


PC 


PR O B. XVII. 


ion at any time, and in any latitude. 
See oblique aſcenſion and deſcenſion, Dial, 
VII. Sect. I. Article VII, VIII. 


N. B. Though the latitude is not required in find- 
ing the right aſcenſion, becauſe the Equator will be 
cut in the ſame place by the meridian, let the pole be 
elevated, or depreſſed; yet in the-oblique aſeenſien, 
the Horizon will cut the Equator in different degrees 
according to the latitude, as will appear by the work 
and your own conſideration. 1 


RULE. . 

1. Ectify the globe, and bring the ſun's 
place down to the eaſtern verge of 

the Horizon, then obſerve what degree the 
Horizon cuts the Equator in, for that is the 
oblique aſcenſion required. 
2. Turn the globe till the ſun's place 
comes to, or lies level with the weſtern verge 
of the Horizon, and the degree of the Equi- 
tor cut by the Horizon, is the oblique de- 
ſcenſion required. | 
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3 Thus on March the 21ſt, June the 21ſt, 
September the 22d, and December the 21ſt; 
viz. when the ſun enters v, , A, and r, 
you will find his oblique aſcenſion at Lon- 
don, to be (o) (56) (180) and (304.) 
And on the ſame days his oblique deſcen- 
ſion will be (o) (123) (180) and (2371.) 


tho teens. edt. rol — . ern I 


FRO, . 

The latitude and day of the month given, t0 
tell the ſun's aſcenſional difference; viz. bow 
much be riſes, or ſets before and after 6; and 
conſequently, to tell the length of the days, 
ſuppoſe there were no index to the globe. 


„ U LE 

Y Prob. XVIII. and XIX. find the 
ſun's right, and oblique aſcenſion; then 
ſubtrat the oblique from the right aſcen- 
ſion, or the contrary, and the remainder is 
the aſcenſional difference required; which 
divide by 15, the degrees of the Equator 
that paſs through the meridian for 1 hour 
(or 74 for + an hour) gives the anſwer in 
time that the ſun riſes and ſets before and 
after 6, See an example in figures, how to 


convert degrees and minutes into time, Prob. 
XXVI. 


E x» 
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ExamPLE for LONDON. 

On May the 26th, I find the ſun 6d. of 
n, and his right aſcenſion is 64d. and on 
the ſame day h's oblique aſcenfion is 34 0. 
now 34d. from 64 d. there remains 30 d. 
his alcenſional difference; which divide by 
15 gives two hours, the time that he riſcs 
before, or ſets after, 6. 

This you may prove by Prob. XV. for 
you will find he rifes at 4, and ſets at 8, 
May the 2 th. 

But on December the 6th, his right aſcen- 
fion is 256d. and his oblique aſcenſion is 
286d. their difference is 30d. which is two 
hours. that he riſes after, or ſets before, 6, 
which is 16d. £. 5 

N. B. The right exceeds the oblique aſcenſion 
from yf to , when the ſun riſes before 6; but the 


dother half year that he riſes after, or ſets before, 6, 
the oblique exceeds the right aſcenſion, 


—ę— — — 


res .. 
The latitude and day of the month given, to find 
the ſun's amplitude; viz, his diſtance from ile 
E. and IW. points at his riſing and ſetting, and 
the points of the compaſs be riſes and ſets upon. 
| 2 7: . 
FT\HE globe being rectified, bring the 
ſun's place to the eaſtern verge of the 


Horizon (which ſhews his riſing) then the de- 
| grees 
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grees upon the innermoſt circle of the Ho- 
rizon, counted from the true E. point to the 
place where the ſun's place lies againſt on 
the Horizon, ſhews you theſun's amplitude. 


| ExAMPLE at LON D O N. 


Proceed according to the rule, you will 
find the ſun's amplitude (May the 21ſt) at 
| riſing to be about 34 from the E. to the N. 
and at ſetting 34 from the W. to the N. 
and the point he riſes upon is N. E. by E. 
and he ſets N. W. by W. But on Novem- 
ber the gth, he has about 25 d, amplitude 
from the E. to the S. and at ſetting 25d. 
from the W. to the S. The point he riſes 
upon is E. S. E. and the point he ſets upon 
is W. S. W. 


— 


LM ha a 
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We latitude and day given, to find the ſun's 
Azimuth; viz. his diſtance from the E. and 
W. or from the N. and S. points at any time. 


See Azimuth, Dial. VII. Sect. I. Article 
XI. e e anus 
1 N U. LE 
Ectify the globe in general, then turn 
the globe till the index points to the 
given hour; this being done, turn the quad- 


1e rant, till it rouches the ſun's place for the 
c given day; and then the quadrant will cut 
63 | | | 


the 
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the Horizon in the Azimuth required from 
the E. or W. points, or from the N. or 8. 
points, for you may reckon from either, 
only then name it properly and accordingly. 

Thus on Auguſt the 17th, at 9 in the 
morning, the ſun will have about 30 Azi- 
muth from the E. to the S. or, which is the 
ſame, 60 from the S. to the E. for 609 and 
30? make go the whole quarter from E. to 8. 
VM. B. Some authors call this 60 d. S. amplitude; 
but others call it 30 d. 8. amplitude; that is, zo d. 
from the E. to the S. as I ſaid before. | | 

This will appear yet plainer, if we would 
know the Azimuth of the ſun the ſame day, 
at 11 in the morning; which is 684 d. from 
the E. to the S. or 214 d. from the S. to 
the E. | CS 
But on May the 21ſt, at 3 in the after- 
noon, he will have 25* Azimuth from the 
W. to the S. viz. 65* Azimuth from the S. 
to the W. And at 4 paſt 3, his Azimuth is 
10* from the W. to the N. or 800 from the 
N. to the W. 5 

Tyro, Sir, I underſtand the demonſtration 
quite well; but how am I to expreſs, or 
name, the Azimuth in general? 

Philo. By the words North and South, 
becauſe it will always be either northward, 
or ſouthward, reekoning from the E. and 
W. points, as the two ſouthwards. 
Ihus as before, Auguſt the 17th, at 9 in 
the morning, the ſun has 39 S. Azimuth 


4 (viz. 
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(viz. from the E. point ſouthward) but on 
May the 21ſt, at Th. paſt 4 in the morning 


he has 30? N. Azimuth; VIZ. = from the 
E. northward. 


* * 


9 — — _— 


PROB. XXII. 


The latitude and azimuth given on any day, to 
tell the bour, or time of the day. 


R U L E. 


HIS is the reverſe of the former 
problem, for the globe being rectified, 
turn the quadrant of altitude to the given 
degree of Azimuth (from the E. or W. 
point on the Horizon, and there hold, or 
ſteady, the quadrant with one hand, and with 
the other turn the globe, till the ſun's place 
for the given day touches the figured 3 
of the quadrant, and the index will point to 
. the hour, or time, required. 


ExamPLE fr LONDON. 

| On Avguſt the 15th, I obſerved the ſun's 
Azimuth to be 30* from the E. to the S. I 

would Know. the hour. Anſwer, 9 in the 

morning. 

i Again, on May the 21ſt, I find his Azi- 
muth 10* from the W. to the N. what is 

. the hour ? Auſwer paſt 5 in the afternoon. 


+ To PRO B. 


a Y EE DO TE OE ESE * 
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PR O B. XXIII. 


The latitude, day, and hour given, to tell the 
ſun's almicanther. 


DEFINITION. 


Lmicanthers are circles of altitude that 

run parallel to the Horizon, whole 

poles are the Zenith and Nadir; fo that you 

may imagine as many circles of altitude, 
viz. almicanthers, as you pleaſe. 


a 
The almicanther is found the ſame as che 


altitude of the ſun at any time; therefore, I 
refer you back to Prob. XIII. 


PROB. XXIV. 


The latitude and length of the day given, to tell 
what other day of the year will be of the ſam! 


2 5 

RUE © 
PAVING found the ſun's place for 
the given day, bring it to the meri- 
dian, and obſerve well its declination; then 
turn the globe till ſome other degree of the 
ecliptic comes under the ſame degree of de- 
clination under the meridian; this being 
done, ſee what day of the month anſwers to 
the ſun's place then under the meridian, . 
1 that 


ſently by the work of the Problem. 
G 
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that 1s the day required; which you may 
eaſily prove by Prob. XV. 

I would know what day is of the ſame 
length as May the 26th, and of the ſame 
length as April the 17th. Aniwer, July 


the 13th, and Auguſt the 2oth, 


Note, Theſe laſt 8 Problems, as alſo Prob. IX. and 
X. are common to both globes ; but are inſerted here, 


becauſe many perſons have a terreſtrial, that have not a 
celeſtial globe. 


The following Problems more particu- 


larly concern, or belong to, the terreſtrial 
globe. 


PROB. XXV. 


The latitude and day of the month given, to tell 


the beginning, ending, and (conſequently) 
the length, or continuance, of N rwilighs. 


DEFINITION. 


Wilight is that faint light which be- 
gins s immediately after the ſun ſets in 
the evening, till he 1s 18? below the Hori- 
20n; and it begins in the morning, when 
the ſun comes within 18* of the Horizon on 
the E: fide, and ends when he riſes. There- 
fore it is plain, that twilight is not only 
longer when days encreaſe in length; but 
it is alſo much ſtronger, as you will ſee pre- 


Tra. 
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Tyro. I have heard that this Problem is 
very difficult to what ſome are? . 
Phils. It is ſomething longer in its. ope- 
ration, but very eaſy, if you. mind the rule 
and the operation together. 


| OBSERVATION. 

As you were told that twilight begins and 
ends. when the ſun is 18? below the Hori- 
zon, and as the quadrant of altitude reaches 


no longer than the Horizon, ror the 
rule is this, 


— 


R U L * | 
The globe being rectified; &c. bring the 
1. degree of the ſun s place to the 
quadrant of altitude, ſo that it touches juſt 
18 on the quadrant (then it is plain that the 


ſun's real place will be depreſſed 18 below 


the Horizon) then look on the index, for 
that will point (if among the morning hours) 
to the beginning, or (if among the evening 
hours) ending of twilight. 


Note 1. What I mean by the oppoſite place of the 


| ſun is this; it is that degree of the ecliptic oppoſite to, 


or 180d. from the given place of the ſun. Thus, ſup- 


| Poſe the ſun was in Y, then I bring its oppoſite ſign 


(viz. >) to 18d. on thequadrant, ſo will be de- 
preſſed 18 d. and the index will ſhew the hour. 


Tyro. Sir, I now underſtand it very 
clearly. | 
Philo. Proceed then according to the rule, 
and you will find that on March the 2 fſt, 
| 6 and 
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and September the 22d, twilight begins a- 
- bout 4 in the morning, and ends about 8 at 
night. 

he ſun on theſe days you know riſe and 
e at 6. Add, therefore, the length of 
morning and evening twilight to 12 hours 
(che length of the days then) and it gives 16 
hours, this ſubtracted from 24 hours, leaves 

8 hours, the length of the real, or dark, 
night. ; 
So alſo on April the 24th, tollght begins 
about + paſt 2, ends about paſt q, which 
is in. all 7 hours. But on December the 
20th, it begins at 6, and ends at 6, which. 
is in all but 3 h. 40 m. 
Note 2. There is no real night at London (but twi- 


light) from May the 229, to July the 2oth, the ſun all 
that time being leſs than 18 d. below the Horizon. 


3 2 * 4 
— JOE” 4” 28 
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PROB. xXVI. 


The hour given, where you are 10 tell what 


hour it is in any other part of the world. 
See Froh. VI. 


R UL. E. 


C RIN G. the given place to the meri- 

dian, and ſet the index at the given 
— then turn the globe till the other 
place, or places, come under the meridian, 
and the index will point to the real time in 
the her required. 


G 2 UE E X- 


a -- Tie uſt of the Gronrs, 
EXAMPLE. 


When it is 2 o'clock in the afternoon at 
London, I would know the time at Jeruſa- 
lem, and at Port Royal in Jamaica? 
Proceed according to the rule, and you 
will find, that when it is 2 in the afternoon 
at London, it is 25 minutes paſt 4 at Jeru- 
ſalem; and but 32 minutes paſt 8 in the 
morning at Port Royal. 2 | 


Another METHoD. 

I told you in Problem VI. that 15 on the 
Equator make x hour of time; therefore 
this Problem may be anſwered by common 
diviſion, for having the difference of the 
longitude of any two places (taken from a 

map) divide it by 15, the quotient is the 
difference of hours; and, if any degrees re- 
main, allow 4 m. for every degree, and ſo 

in proportion for the minutes or miles. 

Thus I find by Problem VI. Jeruſalem 
is 36˙ 15/ E. longitude of London; I di- 
vide, therefore, 36˙ 15” by 15, and the 
quotient is two hours, and the remainder 1s 
6, which is 6 times 4, or 24 m. and the odd 
15 m. or miles, is 1 m. ſo that the difference 
1 2 hours 25 m. and as Jeruſalem is E. of 
London, it has its hour before us, therefore 
it is 25 m. after 4 in the afternoon. 
Again, Port Royal is 77 57 W. of Lon- 
don; this converted into time as before 4 
. 5 
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5h. 8 m. that Port Royal has its time later 
than London; for when it is noon at Lon- 


don, it wants 8 m. of 7 in the morning at 
Port e &c. & c. 


n 


— CIO * 


. P R 0 B. XXVII. 
The day of the month given, to tell thofe inha- 
bitants that will have the ſun in their Ze- 
nith (or over their heads) on that day. 


OBS ER ATION. 
H1S cannot happen to any abs: in- 
habitants, but in the Torrid Zones, 
that i is, to all ſuch as have not above 231d. 
of es either N. or 8. 


R UEE 

Bring the ſun's place to the meridian, and 
obſerve exactly his declination for that day; 

then turn the globe any way, and obſerve 
what places paſs under that degree of de- 
clination on the meridian; for all ſuch will 
have the ſun right over their heads ſome 
time or other on that day. 


EXAM PLE. 


I would know what inhabitants, or places, 
will have the ſun in their Zenith on May 
2” 

Proceed as directed by the nile vou will 
find Se, Jago in Hiſpaniola, St. Jago in Cu- 

G 3 = * 
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ba, Campechy, and many other places that 
will paſs under that degree of declination 
(viz. 209 N.) and will have the fun in'their 
Zenith that day. 

-Alſo-on April the 16th, the 6 
of Porto Bello, the Oroonoko iſlands, Bay 
of Siam, Iſle of Ceylon, and the Philippine 
iſlands, will have the ſun that day In, or 
near their Zenith. 


P R O B. XXVIII. 


The day and hour given in any place, zo tell 
thoſe inbabitanis, or that place, to which the 
ſun is then verlical; viz. in the Zenith. 


RULE. 


RING the given place to the Brazen 
Meridian, and turn the index to the 
given hour; this done, turn the globe till 
the index points to the upper 12, or noon; 
then look under the degree of declination 
on the globe for that day, for that is the 
very ſpot, or Place, to which the ſun | Is then 
vertical, 


EXAMPLE, 


On May the 13th, at 8 m. paſt 5 5 in the 
1 at London, I ound know what 
place has the ſun then in their Zenith. An- 
ſwer, Port Royal. e - 


N. B. 


Thee of the Growes, 17 
N. B. There are two days in which the ſun is ver- 
tical to all the inhabitants in the Torrid Zones; which 
muſt be wheu the ſun has the ſame declination, and in 
this Problem will be July the zyth; viz. the ſame de- 
clinatioa as on May the 13th. 
Thus alſo will you find when it is 33 m. 
paſt 6 in the morning at London, on April 
the 12th, and Auguſt the 28th, the inhabi- 
tants at Candy, in the Ifland of Ceylon, will 
have the ſun then in their Zenith, 


" EY _ — — 8 
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PR O B. XXIX. 


To tell the diſtance from one place to another in 
degrees and minutes (viz. miles) in an arch 

a great circle, alſo their bearing, or 
7 uation, in | reſpec of each other. ; 


R UL E. 


TI RING one of the places to the me- 
D ridian, and elevate the globe for the la- 
titude of it, and fix the quadrant in the Ze- 
nith: then turn the globe till the quadrant 
touches the other place, and the degrees on 
the quadrant between place and place ſnews 
the diſtance; and the quadrant at the ſame 
time will cut the Horizon in the point of the 
compaſs, called the bearing, or We 
from the firſt place. 


Note, 60 miles, or minutes, ate * Age des 
in general; but this is a vulgar error; for it is proved 
that every degree on the earth's ſurface in every great 
Circle (ſuch as the Equator, Meridian, &c.) is 694 

9 „ miles; 
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EXAMPLE. 


I would know the diſtance from London 
to Port Royal, Jerufalem, and Moſcow, as 
alſo their ſituation in reſpe& of London? 
Proceed according to the rule, and you 


will find that from London | 
Deg. Miles. 
To Port Royal { 68: (4760+ W. 


To Jeruſalem 433 viz. 2311 E. S. E. 
To Moſcow 123 nearly I 59855 . E. N. E. 


— * 


RO B. XXX. 
The latitude and day given, to tell what time 
| the fun will be due E. or M. 


HIS is eaſy I think; for as ; the 
ſun is always due N. and 9, at 12 
at night, and at 12 at noon, I ſuppoſe he 


wilt be due E. and W. at 6 in the morning, 
| and 6 1n the evening. 


Phils. I thought you would ſtumble up- 


on this general error; but you will ſoon lee 
your miſtake. 


Tyro, 


RULE. 


Rectify the globe and quadrant as 8 
directed; then turn the quadrant till it 


touches the E. or W. point of the Horizon; 


miles; therefore, multiply the degrees by 693, you 
bave the diftance in * miles. . 


this 
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this done, turn the globe till the ſun's place 
for the given day comes to the edge of the 
quadrant (holding the quadrant to the E. or 
W. point) ſo will the index point to the 
hour of his being due E. or W. on that day. 
Proceed thus, and you will find about 
5 m. paſt 7 in the morning. on May the 
21ſt at London, the ſun will be due E. and 
about 5 m. before 5 in the evening due W. 
On June the 21ſt, he will be due E. about 
22 m. paſt 7 in the morning, &c. but on 

December the 2 1ſt, he is due E. about 45 

m. paſt 4 in the morning, and due W. about 
35 m. paſt 7 in the evening. 


— 


— 


II RN ON . 
To tell how many degrees of the Equator, (viz. 
how many miles) are contained in a given 
_ arib of any parallel of latitude. Or, to find 
how many miles are contained in degree of 
longitude in any latitude. 
fs RULE. 
1. NIX the quadrant in the parallel, and 
| obſerve how far 10. 13, or any other 
number in that parallel will reach on the 
quadrant, Or thus, take off 10. 15, or any 
other number of degrees in the parallel 
given with a pair of good diyiders, and ap- 
ply. that diſtance on the Equator, and ob- 
ſerve how many degrees the ſame opening of 


G5 the 
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the compaſſes cut on the Equator, for uch 
is the proportion: therefore, 

2. Bring che degrees that the 8 cut 
on the Equator into miles (which in this 
problem is cuſtomary to count bo to a mile, 
becauſe it in ſome meaſure relates to naviga- 
tion) and divide that product by the num- 
ber of degrees in the parallel, be it 10, 15, 
Kc. and the: quotient gives the anſwer. 


EXAMP PL. E. 


I would know how many miles Gitowing 
60 to a degree) are contamed1nthe)paralte! 
of latitude 52? 

I take 10 d. in the parallel of latitude 52, 
and apply that diſtance to the Equator, and 
fiad it cuts 65; viz. 6d. 10 m. or, | take 13 
on the parallel, and find it cuts 9 or 9d. 
r. Iden 1 multiply 6+ by 69, and di- 
vide by 10, it gives 73; or I multiply 97 
by 60, and divide by 15 (that I took off) in 
the parallel, and it alſo gives 35 miles, which 
are contained in 1d. in parallel, of latitude 

2. 
1 Proceed ler the ſame manner by kisg 
off 10, 15, &c. degrees in any parallel. and 
apply it to the Equator, you will have the 
miles in that parallel, according to this prob- 


lem; viz. 60 to a degree. Thus you find 
that in the e 


Latitude 
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PR OB, XI. 


To ind the Antoeci to any place. 


See Antcecians, Dialague VI. Sect. IV. 
Article I. 


KUL 


RING London (or the given place) to 
themeridian, and count from the Equa- 

tor on the meridian ſouthward the ſame num- 
ber of degrees of S. latitude, as London has 
N. (viz. 51* 32”) and eloſe to the edge of 
the meridian make a dot, for that place is 


the Antoect to London. | | | 
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P R O B. XXXIII. 


To * the Periceci to London, or any ether 
Place. 


See definition of Pericecians, Dial. VI. 
Sect. IV. Article II. | 


RULE: ä 
RING London to the meridian, and 
turn the globe till 180 of the Equator 
Pais from London under the meridian; then 
under the fame latitude as London (viz. un- 
der 51* 32/ N. at the edge of the Brazen 


Meridian) make a dot, for that is the place 
of the Pericecians required. 


PROB . 


To find the Antipodes to London, or any 
| ather place. 


See definition of Antipodes, Dial. VI. 
Sect. IV. Article ,, 


A | 
| RING London to the meridian, then 
the degree in the Nadir (viz. 384d. 
from the S. pole) is the place of the Anti- 
podes to London. 
On, I. 
Bring London to the meridian, and turn 


the globe till 1 80 paſs through the * 
then 


— — 
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then count 51* 32“ ſouthward on the meri- 
dian, and under it make a dot, for that is 
the Antipodes. 5 


Or rather thus: 


— 


2 8 5 the meridian, then ſlip 


the globe in the notches of the Horizon; 
viz. depreſs the pole, till London lies at the 


N. verge of the Horizon, juſt at the edge of 


the meridian; then at the S. point of the 
Horizon, cloſe to the meridian, make a dot, 
for that is the place of the Antipodes of 
London, which you will find to be in the 
Great South Sea 531 327 S. latitude, 180 
longitude. _ 3 
Thus alſo the Antipodes to Cape Anto- 
nia in South America, is the bay of Nankin 
in China. And the Antipodes to Barbadoes, 
is a little ſhoal in the ſtreights of Sapy. 


VN. B. By bringing two places thus to the Horizon, 
which are Antipodes, you may in a great meaſure judge 
of the cauſe of eclipſes; for the places are diametri- 


cally oppoſite to each other, and you may imagine the 


ſun ta be one place, and the moon another. 


PROB 


b. Thee of the Grongs, 


ene bas -c- 
The haz day in any latitude given p pM 
London 16 heurs to tell i in what other lati- 


- tude the longeft day 16 1, 2, 3, &c. hours 
er ban in the given! Place. 


e e e 
y Ka the globe for theigiven latitude 
(viz. London) and bring the ſolſticial 
— (viz. S) to the meridian; then where 
the Horizon cuts the tropic of 8, make a 
dot on the tropic at the verge of the Hori- 
zn: this done, turn the globe weſtward, 
till 72d. of the Equator paſs under the me- 
ridian, and then make a ſecond dot on the 
tropic againſt the Horizon as before; then 
turn the globe back to its firſt poſition, (viz. 
to >) and then ele vate the pole, till the 2d 
dot appears at the edge of the Horizon, and 
the Horizon at the ſame time will cut the 
meridian in the latitude required. 
Proceed as above, and you will find that 
in the latitude 36 207, the days are 1 hour 
longer than at London, which you may ea- 
ſily * by Prob. XVI. 

If you want to know the latitude 
| Fog the day is two hours longer than at 
Lenden, then proceed as before, only in- 
ſtead of cauſing 73 d. to paſs under the me- 
ridian, you muſt now turn the globe till 15? 
paſs under the meridian, 'and make then a 
2d dot on the tropic, 
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. If you want for 3 hours. longer, make 

222 d. paſs 'through' the meridian, and pro- 
ce "as befote; oat fut for every hour, 
ene 7 d. more to paſs under the metidian. 
Note, If you want to know the latitude 
where the longeſt day is an Hour fhorter 
«than at London, only turn the globe eaſt- 
Würd inſtead of weſtward, till 7 d. paſs 
Hr the tneridtan, and malte a prick on the 
tropic, and depreſs the pole till this lies even 
with the' Hotizbn, you will find the latitude 
about 455d. Thus for two hours longer 
About 60˙, for 4 hours about 64 O 20˙; but 
for 2. Hours fhorter the farirnde is about 


22844. This e you the differ- 
"ence of RIES. 


8 
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8 Any time not exceeding 6 months given, to tell 
"that latitude, or thoſe places, where ble ſun 
_ will not ſet for all that: time. 


Note, That 28 days are here, reckoned to is 
month. Bring the given time into days, and take the 
of the number of days; but remember to abate 1. If 
the 3 exceeds zo, then count from Cancer on the 
ecliptie the ſame number of degrees as the 3 amounted 
to, and where this reckoning. ends make a dot on the 

ecliptic. | Laſtly, Bring this dot to the meridian, and 

-as many degrees as are intertepted, or lie, between 
the: dot and the pole itſelf, counted on the — 
is the latitude required. | 


E X. 
0 2 


ns of The oe of the cer 


EXAMPLE. 


Demand the place, or latitude, where the 
ſun does not! ſer for the - of 4 months 


16 days? 


This is 128 da ys, the= i is 64, hace 1? 


is 63*; this Rn; from = on the ecliptic, 
and make a dot, and bringing it to the me- 


ridian, I find there are nearly 80* between 
the dot and the pole; viz. the. latitude is 
80*, which is at Smith's Inlet, the upper 
part of Greenland.  _ 

So alſo in the latitude of 85*, he ſets not 
for 5 months, 2 weeks. And in the latitude 


of 86: d. for 5 months, 3 weeks, and 3 


days; and in the latitude 90, not for 6 
months; viz. from March the 21ft, to Sep. 
tember the 22d. 

Tyro. This appears, now, very STR to 
me, but I know the generality of perſons 
believe it to be falſe, for want of conſidera- 


tion. 


Philo. You ſee it is evident, for under the 
pole, in the latitude go, when the ſun enters 


, he begins to riſe and does not ſet with 
them till he enters =; viz. for 6 months. 


Tyro. I ſee it, Sir, quite evident; but, 


pray, have they 'not alfo a great mare of 
twilight? And are not the inhabitants at the 
contrary pole in darkneſs for a long time? 


Phils. Ves, and ſo are the inhabitants in 
the N. part, when the ſun is in the tropic of 


bf 
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. This is plainly demonſtrated by the next 
Problem. e 


th 
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To tell in the latitude 90 (where the longeſt day 
is 6 months) how long it continues to be twi- 
light after ſun-ſet ; and how long their night 
is after twilight ends, before it begins again. 


RULE. 
7 OU remember according to the laſt 
1 Problem, the ſun ſets with the inhabi- 
tants at the N. pole, and riſes to thoſe of 
the S. pole, on September the 22d: there- 
fore twilight begins with them at the N. pole 
on September the 22d. Therefore, 


1. Elevate the pole to the Zenith, and 
turn the globe, till ſome degree of the ſun's 
place in the ecliptic lies under 187 of the me- 
ridian, under the S. part of the Horizon, 
and you will find it 24* m; viz. November 
the 14th, the ending of twilight, that is, 
they have twilight from September the 22d, 
to November the 14th, and then they begin 
to have dark nights (ſave the advantage of 
the moon) till the 24th of January. For, 

2. Turn the globe till ſome other point 
of the ecliptic comes under r8* as before, 
and you will find it about 5* of , 2 an-/ 

| | we 


— 


— 


"hs: --- — Theaſe of the Grams: | 


EXAMPLE. 


I Demand the place, or latitude, wherd the 
| I ſun does not ſet for the ace of 4 months 
16 days? 

This is 128 da ys, the = i is 64˙5 * 15 
is 63*; this Fn from 9 on the ecliptic, 
and make a dot, and bringing it to the me- 
ridian, I find there are nearly 800 between 
the dot and the pole; viz. the latitude is 
oe, which is at Smith's Inlet, the upper 
E part of Greenland.  _ 
Ha So alſo in the latitude of 85%, he ſets not 
for 5 months, 2 weeks. And in the latitude 
of 865 d. for 5 months, 3 weeks, and 3 
days; and in the latitude 90, not for 6 
months; viz. from March the 2 uſt, to Sep. 
tember the 22d. 8 75 
Tyro. This appears, now, very 1 175 to 
me, but I know the generality of perſons 
| believe it to be falſe, for want of conſidera- 
| _—_ 
1 Philo. You ſee heiden for under the | 
| pole, in the latitude go, when the ſun enters 

, he begins to riſe and does not ſet with 

them till he enters ; viz. for 6 months. 
Tzro. I lee it, Sir, quite evident; but, 
pray, have they 'not alfo a great ſhare of 
twilight? And are not the inhabitants at the 
contrary pale in darkneſs for a long time? 
Phils. Yes, and ſo are the inhabitants in 
the N. part, when the ſun is in the tropic of 


if 
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. This is plainly demonſtrated by the next 
Problem. PBs, 


—_—_ tat 


| P R OB. XXXVII. 

To tell in the latitude 90 (where the longeſt day 
is 6 months) how long it continues to be twi- 
light after ſun-ſet ; and how long their night 

is after twilight ends, before it begins again. 


: R UL E. 
Ol remember according to the laſt 
1 Problem, the ſun ſets with the inhabi- 
tants at the N. pole, and riſes to thoſe of 
the S. pole, on September the 22d: there- 
fore twilight begins with them at the N. pole 
on September the 22d. Therefore, | 
| RULE. 

1. Elevate the-pole to the Zenith, and 
turn the globe, till ſome degree of the ſun's 
place in the ecliptic lies under 18* of the me- 
| ridian, under the S. part of the Horizon, 
and you will find it 24* m; viz. November 
the 14th, the ending of twilight, that is, 
they have twilight from September the 22d, 
to November the 14th, and then they begin 
to have dark nights (ſave the advantage of 
the moon) till the 24th of January. For, 

2. Turn the globe till ſome other point 
of the ecliptic comes under 18 as before, 
and you will find it about 5˙ of =, 2 an- 

74 | wers 
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ſwers to'the-24th.of January, the beginning 
of twilight to the inhabitants at the N. pole, 
and then on March the 21ſt, he riſes with 
> — 

Thus it appears, that the length of their 
day (from ſun- riſing to ſun ſetting) is from 
March the 21ſt, to September the 21ſt. The 
length, or continuance, of twilight, is from 
September the 21ſt, to November the 14th, 
and from January the 24th, to March the 
21ſt, in all about 110 days, and their real 
night is from November the 14th, to Janu- 
ary the 24th; viz. about 71 days. 

Note, The ſame holds good to the ſouth- 
ern inhabitants at the S. pole, for he riſes 
with them when he enters >, and ſets with 
them when he comes to Y, hos... | 

Tyro. I perceive it plainly, Sir; and thank 
you for this plain demonſtration. 

Philo. Now, Tyre, I ſhall ſhew you the 
uſe of the. celeſtial. globe; and after chat ſet 
you ſome Problems, with the practical uſe 
of both. 

Here follows ſome Problems on che ce- 
Teſta, ns! 


J 


PY 2 "a? * . — 


ren OB. XXXVIII. 
T, be * of the month given, to find the fon 
Place in the EE. 


wr Problem VII. 


— tabs Oy I 
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PR O B. XXXIX. 


This is the reverfe of the laſt, and done tlis 
INE. as Prod. Vil 2 


| 3 R 0 B. Mi . 

To find, or 7 tell the declination of the ſun on 
OO» any dgy of the year. „ 

adds W 


p R O B. XIII. . 
To find the Jun Ss right eſcenſ Joh. 
_ See 9 0 II. 


AS 1 ON JOE PIE a0 — S — 3 


. P 8 B. XIIII. 
To tell. Ale ſun's oblique aſcenſion-and deſeonfion 


in any latitude, and on an * 
| e ſacke as Prob. XVII. 


c 
— * — PPAR 2 a. 


> bind raw: 


T be latitude and day given, to find the ſun's 
ak aſcenſional difference. 


The ſame as Prob. XIX. 
3 PROB, 
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P RO B. XLIV. 


The latitude and day of the month given, to 
deell theſun's amplitude; viz. bis diſtance from 
the E. and W. points at riſing and ſetting. 


The ſame as $ Prod. XX. 


— ER 


— 


PRO B. XLV. 
The latitude and day given, to tell the ſun's 
Azimuth. 
The ſame as Prob. XXI. | 


— — 


PR O B. XLVI. | 
The latitude and Azimuth given, to tell the day, 


ſuppoſing it were loſt. 
See the ms Fry * 


—— 


P R 0 B. XLVIL 


Te latitude day, and hour gi ven, t tel the 
ſun's almicantber. 


See the Hm, Prob. — 


8 
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n 6 B. xf Vn, 
To find the right aſcenſion of any far. 
, ͤ on 
RING the center of the ſtar to the 
meridian, and the degree of the equi- 
noctial, cut by the meridian, is the right 
aſcenſion required. 570 6 117 


Thus you will find the right aſcenſion of 
Aldebaran in Taurus, to be about 6g, Arc- 


147 
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turus in Bootes, about 2 10˙ 45, Regel in | 
Orion, about 75* 307, and Sirius, or the | 


NE ar QB. ALAL 
be latitude given, to tell the oblique aſcenſion 
and deſcenſion of any ſtar. 118 
Ectify the globe, and bring the ſtar | 
f down to the eaſtern verge of the Ho- 
*rizon, and the degree of the equinoctial, 
that is then cut by the Horizon, is the 
oblique aſcenſion required. Turn the ſtar 
to the weſtern ſide, and the degree of the 1 
equinoctial, cut by the ſtar's oblique de- 1 
ſcenſion. . .--> .5%s - , 
Proceed thus, and you will find the oblique 11] 
aſcenſion of Regel to be about 86* 10 „of 
22 arhal 
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Marhal in Pegaſus, about 325*, and of Al- 
debaran, or the Bull's Eye, about 43* 300. 
Turn each of theſe to the weſtern hide, you 
will find their oblique deſcenſion 54*, 360? 
nearly, and 87 degrees. 

Note. There is this difference between the right and 
obliq ue aſcenſion and deſcenſion of the ſun and ſtars. 


For He fun's oblique aſcenſion, &c. differ every day 


in the ſame latitude, but the ſtars Nee cop nne 1s 
every day the ſame. 1 r 


2 


* 


P BOD IJ. 
To _ tbe declination of i the ſtars. 


RULE. 


s forthe ſun's place, | ſo alſo here, bring 
the given ſtar to the Brazen Meri- 

dian, and obſerve what degree of the Me- 
ridian lies right over the center of the ſtar, 
for that is the declination either N. or S. 
according to which ſide of the equinoctal 
it hes of 
Thus you will find the declination of Al- 
debaran to be about 1645 N. The up- 
per pointer to the pole (in Urſa. Major) a- 
bout 637 d. and the lower one nearly: 5 8 d. 
but Regel in Orion J find about 83 70 8. 
and -=z Scorpio about 26 d. 8. declination, 
&c. &c. 


From this Problem and the Muh 
ariſeth | 


PROB. 
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PR O B. LI. 


The right" aſcenſion and declination of any ſtar 
grven, to find the ſame at once. 0 


RING the given degree of right 
aſcenſion on the equator te the Brazen 
Meridian then look under the degree of de- 
clination on the Meridian, and you will find 


the ſtar. at the Meridian, under the given 


degree of declination. 

Thus, ſuppoſe I wanted to find Aldeba- 
ran, whoſe right, aſcenſion is 65? and his de- 
clination 169 45” N. I firſt bring 65? of. 


the equinoctial to the Meridian; and look- 


ing under 16* 45” N. declination on the Me- 
ridian, I find Aldebaran. 

So alſo Sirius has 98˙ right aſcenſion, and 
16 50“ S. declination; therefore I bring 
98 d. of the equinoctial to the Meridian, 
and looking under 16* 3o' S. declination on 
the Meridian, I find Sirius juſt at the Meri- 
dian. The am. * any other Ras. 


PROB, 


2 " ; 
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P R OB. IE - * 
To tell the riſing and ſetting of the ſtars, and ihe 


point of the compaſs any ſtar riſes or ſets upon 
in any latitude, and on any day of the year. 


RU LE. 


Ectify the globe, and bring the ſun's 
place to the Meridian; then turn the 
globe till the given ſtar comes to the eaſtern 


verge. of the Horizon, and the index will 


int to the time of riſing, and the Horizon 
will ſhew the point it riſes upon: turn it to 
the Weſt, and the index will point to the 
time of ſetting, and the Horizon will ſhew 
you the point it ſets upon. 

Proceed thus, and you will find that Al- 
debaran, on November the 5th, at London, 
riſes a little paſt 6 in the evening, and ſets 
about 9 in the morning. The point he ri- 


ſes upon is E. N. E. and the point he ſets 
upon is W. N. W. But Regel in Orion, 


the ſame night, riſes a little before 9 at 
night, and ſets about + paſt in the morn- 
ing. The points of riſing are W. by S. and 
ſetting E. by S. 


Note, The ftars riſe and 9 every day on the ſame 
point of the compaſs, though at contrary hours. 


PROB. 


Y 
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PRO B. LIK. _— 
To tell the time; viz. bow many bours any ſtar 14 
continues above the Horizon, from its riſing 

to its ſetting, in any latitude, 
NU 
Ectify the globe, then bring the ſtar to 
the eaſtern verge, and note the time 
of riſing, then turn the globe to the weſtern 
ſide; and the number of hours that piſſed 
through the dial - plate tells you the continu- 
ance of that ſtar above the Horizon. 
Thus, I find Aldebaran at London con- 
tinues up from the time of his riſing on any 
day (but for example take December the 
25th) about 15 hours, and Regel about 
10 hours. ; 
At Stockholm Aldebaran continues up 
above 16 hours; but at Port-Royal he con- 
tinues up but about 124 hours. 


— 


—_— W + ld ana 


"I 8 — 
» — 


O 

To tell the diſtance of one ſtar from another in . 
degrees and minutes, in the arch of a great 1 
circle. 1 | Ff 

O this Problem are three variations; 

1. If che ſtars lie under the ſame Me- 
ridian, bring them to the Brazen Meridian, 
and the degrees intercepted between them, 
counted 


—— — — 
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counted on the Meridian is the diſtance re- 

quired. 

Thus, I find, the two pointers in the 
Great Bear to be about 51 d. diſtant from 
each other; and Eridef and the Dolphin's 
Eye about 29% d. diſtant. 

2. If they lie under the ſame declination, 
bring the firſt (at pleaſure) to the Brazen 
Meridian, and note the degrees cut by the 
_ Equator: then bring the other to the Me- 
ridian, and note how many degrees differ- 
ence has paſſed through the Meridian, for 
that 1s their diſtance required. : 

Thus, I find, the difference between Aſ- 
ſengue and Caput Meduſæ to be about 
122 d. for Aſſengue (387 declination) be- 
ing brought to the Meridian, cuts 277 307 
viz. 82% go” from Y weſtward; and Caput 
Meduſæ cuts 40“ of the Equator eaſtward ; 
their diſtance, therefore, is 122* go”. 

If neither of the ſtars lie under the 
ſame degree of the Meridian, or declination, 
then bring either of them to the Meridian, 
and elevate the pole to the ſame height as 
the ſtar has declination (that is, the ſame as 
you elevate the terreſtrial globe to the lati- 
tude of a place) for then the ſtar will be in 
the Zenith : therefore, fix the quadrant to 
the Zenich, over the center of the given 
ſtar, and extend it to the other ſtar, and 
the degrees on the quadrant is the diſtance 
N in a true arch of a great circle. 


Note. 
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Note. Though the diſtance of the ſtars from each 
other are thus determined in degrees, yet you are not 
to ſuppoſe their diſtance is ſo many degrees to be con- 
verted into Engliſh miles; but it only means, that they 
appear ſo far. diſtant under ſuch an angle. 

Thus, I find the diſtance between Ca- 
pella and Cor Hydra to be about 79 d. and 
between Aldebaran and Sirius about 46* 
30“, &c. 1 

4. If the ſtars be ſuch a diftance from 
each other, that the quadrant will not reach 
them, then bring either of them to the Ho- 
rizon, and elevate, or depreſs the pole, till 
the other lies alſo at the verge of the Hori- 
zon, and the degrees counted upon the Ho- 
rizon, between ſtar and ſtar, is their diſtance 
in degrees. 24 

Thus, between Aldebaran and Cor Scor- 
pio you will find about 170 degrees. 


— 


PR. Th : a * 
* 8 


PROM LY. - 
To tell what ſtars will be on, or near the Me. 
ridian, at noon and at midnight. 


Firſt, for thoſe at noon. 

RING, the ſun's place to the Meri- 
D dian for the given day, and all thoſe 
ſtars that are then under the Meridian are 
{uch as are full S. at noon. . 
2. Turn the globe till the index points to 

12 at night (viz. the lower 12) and all thoſe 
H 2 ſtars 
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ſtars that are then under the Meridian are 
the ſtars required. 3 

Thus, I find, on May the 25th, Alde- 
baran is on the Meridian at noon, and Cor 
Hydra will be on the Meridian Auguſt the 
7th at noon; but on February the 3d, Cor 
Hydra will be full S. about * For 
only turn Cor Hydra under the Meridian, 
and the index will point to the lower 12; 
and the Meridian itſelf will cut the ecliptic 
in 1 _ of =; viz. February the 3d. 


——_——— 


—_T —y— ꝶ6— — 


P R O B. LVI. 


The latitude, day of the month, and height of 
any ſtar given, to tell the time or hour of the 
nig bt. 
. E. | 


Ectify the globe for the latitude, &c. 

&c. then fix the quadrant in the ze- 
nith, and move the globe and the quadranc 
together, till the ſtar cuts the quadrant in 
the given height; and the index will _ 
to the hour. 


EXAMPLE: 


on January the 2 iſt (at London) in the 

evening I obſerved Aldebaran E. S. E. to 

be about 40 d. high; I demand the time of 

this obſervation? Anſwer, A little paſt 5 in 

the evening, Again, on December = 
2 Gt] 


2 The uſe of the GLops, 149 4 

2 ;th, in the evening [ obſerved Sirius to be * 

about 15d. high, and at the ſatne time Re- $31 

gel to be about 284 d. high; I demand the V1 

hour? Anſ. About 10 at night; and Alde- 
baran is under the Meridian at the ſame time. 4 


p R O B. LVII. 


To tell what ſtars never riſe, and thoſe that 
| never ſet at London. 


R U I. E. 


NL Y obſerve what ſtars 1 a- 
| bove 381 d. N. declination; for all 
ſuch never a at London, but are always 
above the Horizon. 1 
2. Obſerve alſo thoſe ſtars that have above N 
38: d. S. declination; for thoſe never riſe, 
but are always under the Horizon at London. 
Thus, the pointers in the Great Bear, 
2 in Cygnus, and many others, never 
. 
Alſo, Canobus in Argo, Navis and Pes 
Centaurus, and many others, never riſe at 
London. 0 


OBSERVATION. 


1. From what you have been taught, Tyro, it is eaſy 
to conceive, that to the inhabitants under the North © 
papa no South ſtar can ever be ſeen, nor can the inha- 

itants at the South pole ever ſee one of the ſtars in 
= other hemiſphere. ' But, 
5 1 2. The 
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2. The inhabitants under the Equator have a plea- 
ſant fight of all the ſtars from pole to pole; for they 
riſe and ſet with them at right angles; therefore, no 
ſtar can continue above 12 hours above this Horizon. 


Tyro. Sir, you have highly obliged me, 
and I ſee now very plainly the different aſ- 
pect of the heavens in different places. 


— 


— FR 


| P ROB. LVIII. 
To know at any time of the year (in the latitude 
of London) where to find any ſtar, or tell 
ihe name of any ſtar when required, 

Cab ak RULE: — 
R Ectify the globe for the day, and turn 
E it till the index points tothe given hour, 

then by a quadrant take the height of the 

required ftar; or, for want of which (in a 

common way of gueſſing) obſerve what part 
of the heavens it is in; viz. whether E.N. 

S. W. or the like, as alſo its height- as 

near as you can gueſs: this being done, ſet 

the globe in due order for the day and hour, 
and you will find the ſame ſtar on the globe: 
and, by applying. the quadrant, you will 
find the exact point of the compaſs, and the 


real height the ſtar then has, which, tho! 


not perhaps near to what you gueſſed it at, 
yet, if it be any noted ſtar, you may aſſure 
yourſelf you are right, as there is no other 

<= | ſtar 
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ſtar of note near it about chat height, and 
upon the ſame point. 


"EXAMPLE. 
Walking on December 25, at 8 at night, 
J obſerved a bright ſtar (as near as I can 


gueſs) on the S. E. point, and about 486d. 


high; I would know what ſtar it is? Anſwer 
Aldebaran. FT rectify the globe, and turn 
the index to the hour, and then turn the 
quadrant to the given point of the compaſs, 
and looking about 48 d. high on the quad- 
rant, I find 3 to be the neareſt 
bright ſtar by the quadrant on that point 
and height, therefore, I conclude it is Al- 
debaran. 

Alſo at + paſt ro, the fame night, ſe 
two very bright ftars, one an, or near the 
Meridian, about 30 high, and: the other 
near the 8, E. point, and about 33 high. I 
demand their names. Anſwer Regel and 
Procyon in Canicula. 


NR GN IN. 
To tell the latitude and longitude of the ſtars. 


— 


IRST, obſerve, whether the given 
ſtar be on the N. or S. fide of the eclip- 

tic; for if it be on the N. ſide, elevate the 
N. pole 66 d. and turn the globe till 2 
and IF lie in the N. and S. points of the 
H. 4 Ho- 
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Horizon; viz. the ecliptic will be parallel, 
or even tothe Horizon, and fix the quadrant 
in the Zenith: then keeping the globe ſteady 
turn the quadrant till the edge of it touches 
the center of the ſtar, and that degree on 
the quadrant (viz. the altitude of the ſtar in 
the latitude 664 d.) is the latitude required, 
and the degree of the ecliptic, cut by the 
quadrant, reckoned from Aries (or rather 
reckoned among the ſigns, as it happens) 

is the longitude required. 

Thus you wilt find Arcturus in Bootes to 
be about 30; d. N. latitude, and 2037 longi- 
tude from , or rather 23 d. of =. Alſo, 


Alcair is about 292 d. of N. latitude, and 
28 d. of longitude in . 


2. For any South Star. 


Elevate the S. pole 6627 d. and fix the 
quadrant in the Zenith, and apply it to the 
ſtar, as before directed. you have the lati- 
tude and longitude required. Thus you 
will find Pes Centaurus to have about 422 
d. of S. latitude, and 236 d. longitude from 
, or rather 26d. in m; and thus for any 
Y other ſtar. See Table Ill. Dial. VII. 


PR OB. 
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PRO RB. IX. 


The latitude and day of the month given ( fup- 
poſe December 25, at nine at night at Lon- 
don) to ſet the globe fo as to repreſent the 
face of the heavens at that time, and ſhew 

your acquaintance the name and poſition of the 

moſt eminent fixed lars. 


| LEWL EE. 

Ectify the globe for the latitude and 

bring the ſun's Place to the Meridian. 
and the index to 12. Then turn the globe 
to the given hour; viz. 3 minutes paſt at 
night, and there fix it, ſo will every ſtar on 

the globe (if you ſet the globe N. and S.) 
correſpond with, or point to, the ſame ſtar 
in the Heavens. 5 

Thus (at London) I find Capella E. by S. 
about 75d. high, Caſtor - and Pollux, one 
about 40, and . other about 45 d. high; 
near the E. point. Procyon below them, 
to the left hand, 23 d. high E. S. E. Sitius 
yet lower, to the left, S. E. about 10 d. 
high; Betelgeuze higher, on the ſame point, 
and about 38 d. high; Regel. more ſouth- 
ward, about 26 d. high; Addons on the 


fame point, much higher; viz. about 53d. 
the Seven Stars, or Pleiades, S. nearly a- 


bout 62 d. high; Mencar, S. by W. 40 d. 
high; Aridef, N. W. avout 26 d. bigh, 
&c. &c. &c. 


Hs PROB. 


_ — 
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PRO B. LXE 

To tell the time of the acronical ring and 
5 ſetting of any ſtar. 


DEFINITION. 
. FF\ HE acronical riſing of a ſtar is 
when the ſtar riſes juſt at the ſun- 
ſer. 


2. A ſtar is ſaid to ſet acronically, when 
it lets with the ſun. 


RULE. 


Bring the ſun's place for the given day, 
to the weſtern ſide of the Horizon, and all: 
thoſe ſtars that are on, or near, the eaſtern 
ſide of the Horizon, riſe acronically; and 
thoſe on the weſtern verge of the Horizon 
ſet acronically. 

Thus J find on December the 6th, that 
Aldebaran riſes acronically, but it ſets acro- 
nically on May the 21ſt. Alſo Sirius riſes 
acronically on February the 4 and ſets 
acronically on * the _ 


N R O B. 


R O B. LXII. 
To tell the coſmical riſmg and ſetting of the 
ſtars in any latitude. 


DEFINITION. 
1. A Star is ſaid to riſe coſmically, when 


it riſes with the ſun, 


2. A ſtar is ſaid to ſet. coſmically, when 
it ſets at ſun- riſing. 


RULE 

Rectify the globes &c. and bring the 

ſun's place to the eaſtern ſide of the Hori - 
zon for the given day; then all thoſe ſtars 
cut by the eaſtern verge of the Horizon, 

riſe coſmically. The globe ſtill remaining 

in the ſame poſition, look at the weſtern 
verge, or edge, of the Horizon, and all 
thoſe ſtars cut by it, or that are very near Y 
it, ſet on that day coſmically. 145 
Thus I find that Arcturus, and 2 ſwall 317 
ftars in Hercules's Thigh, riſe coſmically, 1 
* September the 25th. Alſo two ſtars in Eri- ot 
anus, Aſſengue in Lyra, &c. &c. ſet coſ- 14 
4 mically. Marhal in Pegaſus, is but juſt ben: 
low the Horizon, therefore may be ſaid to 


let nearly coſmical, as it will within a dex 
Or two. 


For the coſmical ſetting. 
Turn the globe till the ſtar comes to hs 
weſtern ſide of the Horizon, and obſerve the 


H & degrees; 
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degrees of the ecliptic, then cut by the eaſt- 
ern {ide of the Horizon, for that will an- 
ſwer to the day of the coſmical ſetting. 

Thus Ar&urus ſets coſmically June the 


22d. Alſo Aldebaran ſets Ry De- 
cember the 20th. 


5 


„** 


P RO B. IXIII. 
To tell the heliacal riſing, or ſetting, of the 


ſtars. 


DEFINITION. 


'ELIACA Lriſing, is when a ſtar 
once in the ſun's heams gets out of 
them, To as to be ſeen at the eaſtern verge 
of the Horizon, juſt before fun- riſing. 
2. Heliacal ſetting, is when a ſtar once 
out of the ſun's beams gets into them, ſo as 
to be feen ſetting on the weſtern ſide of the 
Horizon, juſt after ſun- ſet. 

Note 1. This heliacal riſing and ſetting 
of the ſtars is different, according to their 
different magnitudes. For. | 

Note 2. Stars of the firſt magnitude a are 
feen at riſing and ſetting, when the ſun is 
but 12* below the Horizon. Stars of the 
2d magnitude are not perfectly ſeen, till the 
fun is x3* below the Horizon. Thoſe of the 
gd degree, when he is 14% Thoſe of the 
4th degree of magnitude, when he is 15” 

| below the Horizon. Thoſe of the 5th de- 


gree 


0a — - 


P a a nn i ni ern x 


4 


Tht uſe of the Glox Es. 157 
gree, when he is 16˙. Thoſe of the 6th 
degree, when he is 17; and the nebulous, 
or ſmall ones, not till he is 18 below the 
Horizon; viz. about the beginning and 
ending of twilight. ; 


RULE 

Io find the heliacal riſing, or ſetting, 
the rule is, rectify the globe, and bring the 
given ſtar to the eaſtern verge of the Hori- 
zon; then fix the globe, and turn the 
quadrant to the weſtern ſide, till 12 of the 


quadrant touches the ecliptic; this done, 


note the degree of the ecliptic, that is, cut 
by 12* of the quadrant on the weſtern fide 
(for then will the real place of the ſun be 


depreſſed x2 on the eaſtern fide) for that 


degree ſought in the calender gives the he- 
liacal rifing. The ſame is to be obſerved 
with the quadrant on the eaſtern fide for the 
| heliacal ſetting. Thus you will find Alde- 


baran riſes heliacally July the 4th, ſets he- 


liacally May the 5th. 
And Sirius the Dog Star riſes heliacally 
about Auguſt the 26th“. 


. B. The poets, and others formerly, uſed to 
reckon their Dies Caniculares, or Dog Days, from the 
heliacal riſing of Sirias; but they did not agree When 
they ended. Some reckoned them to continue 30, or 
40, and others 50 days. However, in this they 
agreed, that the weather at any time was very ſultry 
and faint for 5 or 6 weeks after the riſing of Sirius. 
But (as it was then, ſo now) it is a ridiculous whim : 
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And now, Tyro, I will leave you one 
queſtion for practice at your leiſure, in or- 
der to exerciſe you in the foregoing Prob- 
lems. : | 


| P ROB. 2 
The latitude and day given ( ſuppoſe at London, 
, November the 5h) to tell, 
1. H E riſing and ſetting of the ſun, 
and the point he riſes and ſets 
upon. . 
2. His meridian altitude. 
3. His altitude at any hour, ſuppoſing 10 
in the morning. „ 
4. His right and oblique aſcenſion. 
g. His aſcenſional difference. 
6. His amplitude at riſing. 
7. His Azimuth at 10 in the morning. 
8. His almicanther the ſame time. 
9. The time he is due E. 
10. The length of day and night. 
11. The length of twilight. 
12. The length of the real night. 


for Sirius does not now riſe heliacally till near Sep- 
tember, though our almanack- makers (for what reaſon 
I know not) continue the beginning of Dog Days, 
Joly the zoth. But, however, it is plain that Sirius 
can no ways be charged with bringing this ſultry wea- 
ther; becauſe 3 or 4 thouſand years hence he will not 
rife heliacally till November, and then, perhaps, will 
* With bringing as much cold by the ſame 


: 13. The 
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The inhabitants to whom he will be 
vertical that day. 
The very place to which he will be ver- 
tical at 10 o'clock at night at London. 
Alſo, 
To tel] what time 1 or any 
ftar, will riſe and ſet that nighr. 
To tell alſo what time any ſtar will be 
due E. or W. (ſuppoſe Aldebaran) 
what is its amplitude at riſing and ſet- 
ting, its Azimuth at 8 at night, andthe 
time of being full S. Alſo, 
17. To tell what point of the compaſs the 
pointers will then be on, and what 
time they will be on the meridian above, 
and under the pole ſtar. 


Hro. You may depend, Sir, upon my 
trying to work this Problem the firſt oppor- 
tunity. 

Philo. Very well; ſince you delight i in 
theſe things, I will not leave you yet, but 
will ſhew you ſome Problems relating to 
navigation and. ſpherical triangles, &c. 
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SECT. N 


Containing ſame more aſeful Problems in na- 
vigation. 


P R O B., I. 


7 be ſun's declination and hour, when be is due 


E. given, to find the latitude, VIZ, the kle- 
valion of the pole. 


R UI. E. 


Ectify the globe to che fame latitude 

as the given number of degrees of de- 
_ clination, and fix the quadrant in the Ze- 
nith ; then convert the hours that the fun is 
due E. before, or after, 6 o'clock, into de- 
grees, and count the ſame number of de- 
grees on the Horizon from the E. point 
fouthwards, and bring the quadrant to that 
degree of the Horizon, ſo ſhall the degree 
on the quadrant that is cut by the Equator 
be the complement of latitude, which taken 


from go*, gives the latitude itſelf, or height 
of the pole. 


EXAMPLE. 


Sailing May the 2 1ſt, I made an obſer- 
vation that the fun was due E. about 
paſt 7 in the morning, and his dtelination 
20 N. I demand what latitude I was in? 


Proceed by the rule, you will find the la- 
tibude to be 51 d. nearly. 


PR OB. 
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P ROB. II. 


Having the ſun's Azimuth at 60 lock, and 
| declination, to find the latitude. 


R U LE. 


Azimuth given, ſo much elevate the 
pole, and fix the quadrant in the Zenith, and 
bring Y to the meridian : this done, count 
on the quadrant upwards, the complemenc 
of the ſun's declination to 90, and bring 
that degree to the Equator, then the degree 
of the Horizon, cut by the quadrant, ſhall 
be the complement of latitude, counted 
from the S. point, or elſe from the N. as it 

may happen, and the remainder to go is the 
latitude required; or otherwiſe, the degrees 
counted from the other 2 cardinal points, 
either E. or W. as it may n will gire 
the latitude. 


EXAMPLE. 


I find the ſun's Azimuth, at 6 o'clock, 
to be 12 d. 15m. and his declination 20 d 
10 m. what is the latitude? Work accord- 
ing to the rule, you will have the anſwer 
338: d. complement, that is 512 d. latitude 
(equired, 


PROB. 


S many degrees as are contained in the 
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P R O B. III. 


The ſun's amplitude and aſcenſional difference 


given, to find the elevation of the pole and 
um's declination, 


RU 

AIS E, or elevate, the pole ſo many 

degrees as is the aſcenſional difference, 
and fix the quadrant in the Zenith, and 
bring Y to the meridian, then count on the 
qvadrant upwards the complement of alti- 
tude, and move the quadrant, till the fame 
number on the quadrant cuts the Equator; 
and the quadrant will cut the Horizon in 
the degree of the pole's elevation, and the 
Equatar in the degree of declination. 


EXAMPLE. 

1 made an obſervation, that the ſun's 
aſcenſional difference was 27d. 10m. and 
his amplitude 33d. 20 m. I demand the la- 
titude and declination? 

| Proceed according to the rule, and you 
will find the latitude 31 3o', and the ce- 
„„ H7-- 


PROB 
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Lo „; ;ꝑ IF. © 
The ſun's altitude E. and bis declination given, 
to prove the elevation of the pole. 
RULE. | 
Levate the pole to the complement o 
the ſun's altitude at E. and fix the 
quadrant in the Zenith, and bring Y to the 
Meridian, then number on the quadrant of 
altitude the degree of declination, and 
bringing the ſame to the Equator, obſerve 
what degree the quadrant cuts the Equator 


in; for its complement to god. 1s the 
heighth of the pole. 


> BEAMPFLEE.: 

The ſun's declination is 20% 10”, N. his 
altitude at E. (at London) is nearly 26 d. 
I would know whether the ſuppoſed latitude 
(514) agrees herewith in operation? 

Here I ſubtract 25 from god. and there 
remains 64d. complement of altitude, and 
| elevate the pole accordingly, &c. Then I 
bring Y to the meridian, and cauſe 20% 107 
on the quadrant to cut the Equator, and 
find it nearly 384 d. the complement of la- 
titude required; which, ſubtracted from go, 
gives 514 d. the real latitude of the place. 


PRO B. 
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PRONS 


7 be ſun's declination and amplitude given, to 
find the height of the pole. 


RULE. 


E pi the pole to the complement of 

amplitude, and fix the quadrant in 
the Zenith, and bring Y to the meridian, 
then count the ſun's declination on the 
-quadrant, and bring that degree to the 
Equator ; and the degree of the Equator, 
cut by the quadrant, is the latitude required, 


ETA MPE. 


Suppoſe the ſun's amplitude 33* 20, his 
declination 20* 10', what is the latitude ? 

Proceed according to the rule, you will 
find it about 51* 30. 


Hr. I heartily thank you, fie. 

Philo. There are many other queſtions 
relating to navigation, which may be de- 
duced from theſe, and performed on the 
globes; which you will find treated of " 
and by. 


SECT. 
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. . 

| Contains ſome practical Problems, relating to 

| ſpherical triangles, applied in ſome meaſure 
to navigation, dialling, &c. by which the 

learner will ſee more of the nature of the 
doftrine of the ſphere, than he poſſibly can 


by way of plane. 


| Note 1, That every triangle has 3 ſides and 3 
angles. | | 
2 The Perpendicular (called alſo Catketus) ſhall be 


here repreſented by, or placed on, the Brazen Meri- 
dian itſelf. | | 


3. The baſe ſhall be placed in general upon the 


| Equator. ' | 

4. The Hypothenuſe (or diagonal line) is repre- 
ſented by the quadrant fixed to the Zenith, and turn- 
| ed to the extremities of the Perpendicular and Baſe, 
which will form a complete right angled triangle, 


5. A right angled triangle is fuch as has one of the 


u_ right, or that contains god. An acute angle is 
leſs than god. and an obtuſe angle is more than god. 
as you will ſee by Prob. V. | 


* 
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P RO B. I. | 
In the right angled ſpherical triangle ABC, let. 
the perpendicular AB be 42 30, the baſe AC 
60® 15. 1 demand the hypothenuſe BC ? 


RING to the Brazen Meridian, 

and there faſten the globe; then count 
from Aries 42* 30! on the Brazen Meridian, 
which is the perpendicular, and at 42 30 fix 
the quadrant of altitude. Then count from 
Aries on the Equator 60 15, which ſhall 
repreſent the baſe; and note well the de- 
gree on the Equator, or elſe make a ſmall 
dot. This done, turn the quadrant till the 
figured edge of it touches the 24.2208 at 
60 15'; and the degrees on the quadrant 
from the Equator to the Zenith ſhall be the 
Hypothenuſe required, viz, about 68* 15. 


_ Note, It matters not in theſe ſort of Froblems whe- 
ther you elevate the pole to the number of degrees of 
the perpendicular; for the anſwer will be the ſame if 

you don, or do not. | 


Thus you will find alſo, when the Per- 
pendicular is 55% 45, and the Baſe 70* 30, 
the Hypothenuſe will be 79? 30 nearly. 
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. | FPR OB. IL | 
| The Baſe AC 609 15 and Hypothenuſe BC 
68 15 given, io find the Perpendicular 
AR „ 
UE. 


FAOUNT from Aries on the Equator 
the baſe AC, and let the quadrant be 


on the Meridian, without being fixed faſt, 


ſo that you may lip it backward and for- 
ward, till 68" 15 of it (which is the Hypo- 
thenuſe BC) juſt touches 60? 15 on the 
Equator ; for then will the Meridian from 


the perpendicular AB; viz. 42* go'. See 
the figure. 


ROB. I. 

| The perpendicular AB 42 3a Hypothenuſe BC 

60˙ 15' given, to find the baſe AC. 

VTV 
O UNT from Aries on the Meridian 


there fix the quadrant; then turn the quad- 
rant till 68* x57, on the quadrant from the 
Zenith, touches the Equator, and the de- 
grees on the Equator iatercepted between 
he point Aries, and the quadrant, ſhews 
„boo the baſe AC; viz. 60 15. See the 


Aries to the nut of the quadrant tell you 


42* 30“ the perpendicular AB, and 


figure. 4 | Tyro. 
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Hyro. I underſtand the operations quite 
well. 

Philo, I am glad of it; and this pleaſes 
me much to ſee you can apply things ſo well, 
for as you obſerve the Horizon cuts the 
meridian at right angles, as well as the 
Equator; therefore, by counting the Per- 
pendicular from the Horizon on the meri- 
dian, the quadrant will ſtill be the Hypo- 
thenuſe, and will cut the Horizon at the 
contents, or degree, of the Baſe, as it did 
the Equator before. 

From hence ariles the following obſerve 
tions. 


OBSERVATION 1 


The N. and S. part of the Brazen Meri- 
dian being 180? diſtant, it js plain that the 
quadrant of altitude fixed in the Zenith will 
(however extended) make 2 angles equal to 
1 80?, or half the circle. For inſtance, if l 
lay the quadrant from the Zenith to the E. 
or W. points, 1 then have 2 right angles, 
each equal to go®, viz. 180“; and, it | 
move the quadrant from theſe points, ſup- 
poſe 30˙, to the N. or the S. I ſtill have 2 
angles made by the quadrant, the Meridian 
and Horizon equal to 180%: viz. one ot 
_ equal to 120*, and the other equal 
tO Ob. . h | 


0 k. 
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OBSERVATION II, 


From hence then it ver plainly appears, 
that you may (by a little conſideration) know 
the meaſure of any fide, or the angle form- 
ing any 2 ſides of atria le; viz. whether 
it be an acute angle (viz, leſs than 900 or 
an obtuſe angle (viz. more than 9o*;) for 
all the 3 angles together are always equal to 
2 right angles; 1 Vir. 18, as in the laſt ob- 
ſervation. 

Tyro. I am ail more highly obliged to 
you, Sir, for this clear demonſtration. 

Philo. I ſhall then leave it wholly to your 
conſideration and practice, as it is ſo natu- 
ral in itſelf, and proceed to an uſeful appli- 
cation of Prob. I. 


1 NY 
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P R O B. IV. 


A ſhip ſails from tbe N. latitude 55 d. 45 m. in 


a a direftcourſe, till ſhe comes to the E. quator, 
and her difference of longitude is 76d. 20m. 
E. from the place where ſhe departed : I de- 
mand the rhumb in navigation ſheis then upon, 
and the diſtance from the place ſhe ſailed from, 
_ allywing 60 miles to a degree, and ber diſtance 
in an arch of a great n dix. Cg: miles to 

a degree? 


Note, See the operation at the end of Problem I. 
which is 694 d. nearly; allowing then 60 to a degree, 
it is 4770 miles; but at 691 to a degree, is 3525 


r 


miles 1 quarter. 
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PRO B. 


1 Two ſbip , B and C, een e 0 


N. — in 18 W. from London, from 

' which place they ſet ſail; B goes S. W. by 
W. ee E. 30 3.1 
demand, 


© x. The rhumb ( from the 0 hi fail 


upon. 


2. The angle they make at ſetting out. 


3. Their difference of longitude from the place 
they ſet out at. 

4 LF - diſtance and fituation from each other, 
An - 


2 The places they arrive at. 


H E globe rectified, and Y brought 
to the meridian, turn the quadrant 
from A the Zenith, till it cuts the S. W. 


by W. point, and at 51* go' from A upon 


the quadrant, make a dot on the globe, 
which ſhall repreſent the place — the 


ſnip B is, viz. the 11th rhumb from the N. 
point, and is arrived nearly at Barbadoes. 
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2. Turn the quadrant to the E. S. E. 


point, and on the quadrant from A, count 


30* 30”, and make another dot on the globe, 
which reprefents the place of the 2d ſhip C 
75 lies off from Tripoly by Cape Me- 
urata in the Mediterranean) and the quad- 
rant cuts the Horizon in the 10th rhumb 
from the N. point. | 
2. Obſerve what angle the quadrant cuts 
the Horizon in, counted from the S. point, 
or meridian, AD itſelf, and you will find 


that BAD is 565“, and DAC (viz. 
DC) 18637 30, the angle the 2d ſhip makes 


with the meridian at A. 

4. Add theſe 2 angles together, ſhewy 
the whole angle that A makes with the Ho» 
rizon; viz. BCD 12345. | 

meridian teparately, it will ſhew you the 
difference of their meridian from the firſt 
fetting out; viz. their difference of longi- 
tude: that B will be found to have made 


41d. 15m. of W. longitude, and C 34 d. 
15 m. of E. longitude from the place at firſt. 


1heir difference of longitude is 75 d. 30 m. 


Laſtly, For their diſtance, bring either of 


the ſhips (ſuppoſe B) to the meridian, and 


elevate the pole accordingly, and fix the 


quadrant in the Zenith, and extend it tothe 
24 ſhip, or dot C, on the globe, and you 
will find it about 70 d. 14 m. N. E. by E. 
of B. the diſtance required; which multi- 
plied by 60, gives 4245 miles, and by 69 2, 
gives 4917 miles nearly. 


— oe 


* 5. Bring the place each ſhip is in to the 
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Tyro. I could not have thought the uſe of 


that little appendant, the — had 


been ſo extenſive; for, I perceive plainly 


now, that when the quadrant is fixed in the 


Zenith, it always wakes 2 angles, both of 
which muſt of courſe be 180d. Thus, if 
I turn it right to the E. point, I have 2 an- 
glee, called right angles, each of which 1s 
90 d. viz. 1809. If ] turn it any where elſe 
at plea'ure, ſuppoſe on the E. N. E. point, 
] then have 2 angles, viz. the Zenith from 
the. N, point icfelf, to the E. N. E. point, 
which is 67 d. 30 m. called an acute angle, 
or leſs than god. and the other angle from 
the S8. point, to E. N. E. is 112d. zom. 
which is 22d. 30 m. more than god. ora 
right angle, and is called an — angle. 
Pbilo. I am glad to ſee you can turn what 
I have ſhewn you into ſo good an applica- 
tion. I ſhall, therefore, ſhew you how to 
make a common dial, from - whence you 


will naturally fee the nature of the ſphere 
more phainly, and by the interſection of the 


different circles, will be able to raiſe many 
curious and uſeful Problems. | 


1 — 


P R O B. VI. 


Jo make an horizontal dial (viZ. a dial to be ſet 


upon a poſt, or pedeſtal) in any latituat 3 
but Juppoſe far London. 


E X- 
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D Eee, 
E I it be required to make an horizon- 
dal dial for the latitude of London. 
Firſt, Take a piece of braſs, or a thick 
ſmooth painted piece of board, the ſize you 


RK .2 1 
4 / 
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mtend your dial for; and deſcribe a ſemi- 

circle at pleaſure from the center A. | 

Secondly, Divide this ſemicircle into two 
equal parts by the line A. 72. | 

Thirdly, Draw the lines by the extremity 

of the circle to contain the hour lines; and | 

thus is your plane, or dial, ready to have the |} 

hours drawn from the center. 1Y 
Now to find the diſtance from the mer: 
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dian, or 12 o'clock line, in degrees or mi- | 
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Bring the vernal colure (viz. Y) to the 
meridian, and the index to the upper 12; 
— -: mis 
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Gia done, turn 15 ks Wespen, till the 


index points to x Ocleck; (er till 15 de- 


grees paſs through the meridian) and you 
will find the colure (vz. the line that paſſes 
through Aries from pole to pole) to cut the 
Horizon in about 11d. go m. from the me- 
ridian, the diſtance from the x2 o'clock line 
to 1, or 11, which ſet off by any ſcale of 
chords from the meridian 12 on the ſemi- 
circle. 
Secondly, Tam the globe un the index 
points to 2, and the colure vill cut the 
Horizon in 24d. 15 m. the diſtance from 
12 to 2 or 10: turn the globe till the index 
points to 3, the colure will cut the Horizon 
from the Meridian in about 38* 10% the di- 
ſtance from the Meridian to 3 or g: turn it 
till the index points to 45 and the colure will 
cut the Horizon in 53 36, in the diſtance 
from 12 to 4 of 8. ;lurn it till the index 
points to 5, and the colure will cut the Ho- 
rizon in better than 71*, the diſtance from 
the Meridian, or 12 o'clock line, to 5 or to 
The 6 o'clock line will be oe, or fall in 
the line CD; viz. the colure will cut the 
Horizon at oe, or in the E. point. 
Secondiy, Take off theſe degrees and mi- 
nut es from any ſector or fcale of chords; 
and ſetting one foot of the compaſſes in C, 
ſet off on the circle from C towards B and D 
$1 30; 247 15,;Xe; GT: © 
Thirdly, From the center A draw lines 
through theſe dots or pricks, and you have 
the true hour lines. 
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Dia 1.04 want? N 
Nats 1. The halves and quarters are found che ſame, | 
ty turning the globe till the index points to I pat 
12; 4 paſt 1, &c. and obferving in how man __ 
the chlute Cuts the Horizon from the Meri | 
Mete 2, After you haye drawn the hours from 12 to 
6 in the morning, and 6 in the evening, you may eaſily 
get the hours at 3; and 4 in the morning, by laying a 
ruler from the hours of 5 and 4 in the afternoon; and | 
drawing lines through the center. The ſame on the |}: 
other fide of the plane, drawn from 7 and 8 in the | 
morning, will be 7 and $ at night. 
 __ Note 3. The ftyle or gnomon of this dial makes an 
angle with the 12 o'clock hour line of 51d. 3am. and 
muſt be put in at the center A, and ſtand right up over 
the 12 &clock line, or meridian of the plane. 


© Note, Always remember to make an 
allowance for the thickneſs of the ſtyle or 
5 on the plane, by drawing two lines 
y the ſide of the Meridian line, as wide as 
the 13 * thick. | 
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To make a direct S. dial in the latitude of 
London. | 


35 E here are two Ways. 


IRST, let the globe remain for as 
latitude of London as before, and fix 
the quadrant in the Zenith, and turn it to 
the E. point, and there fix it (or to the W,) 
then turn the globe to x1 o'clock or to 1,and 
the colure will cut the quadrant in 90˙ 300. 
Turn it to 10 or 2, the colure will cut 
the quadrant in 19d. 32m. the diſtance 
from the Meridian. 
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Turn 


26 7 be uſe of the Groves 
Turn it to 9 or 3, it cuts the quadrant 
in 32 d. xo m. 

Turn it to g and 4, it cuts in 48d. 5m. 
Turn it to 7 and 5, it cuts it in 67 d. 
Or, 

2. Elevate the pole to the complement 

of London's latitude to go (viz. for 38; and 
51+ make go) then turn the globe till the 
index points to 1x or 1, and the colure will 
cut the Horizon in 9d. 30 m. turn it to 10 
or 2, the colure will cut the Horizon in 
19d. 32m. &c. as before. 
Tyre. Sir, Iam extremely obliged to you, 
but if it were not too much trouble, I would 
deſire you to give me one example how to 
make a verticle dial that declines from the 
S. either eaſt or weſtwards ; for you know 
that it is a chance indeed that a wall ſhoutd 
exactly face the ſouth. 

Philo. I am ready to do. every thing Tyro 
that lies within the compaſs of time, room, 
and ability. We will ſuppoſe then it were 
required a as dolle _ 
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R O B. VII. 
To muke an erect, or vertical dial, declining 
From the North towards the Eaſt or . 
EX AMP L. E. 


tie it be a dial declining from the N. eoſt- 
word 60 " | 


RULE. 
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-FAify the globe, quadrant, colure, 
IN and index, as before. 
2. Bring the quadrant of altitude to cut 
the Horizon in the degree of declination; 
viz. 609. from the N. point, either eaſt- 
ward or weſtward, which repreſents a plane, 
declining that number of degrees, 

3. Hold the quadrant faft at 60d. and 
turn the globe eaſtward, till the index 
points to all the forenoon hours, and the 
colure will cut the quadrant on the number 
of degrees each hour is diſtant from the 
Meridian; and lines dran through each of 
theſe from the center, are the hours required. 


Thus to find the forenoon hours. 


I turn the globe till the index points to 
II, 10, 9, &c. or till 15d. of the Equator 
paſs through the Meridian, and I find the 
colure cuts the quadrant (from the Zenith) 
as follows. 
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1 1 hours required, which will 
be on the W. or left hand fide of the 12 
_ o'clock 
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o'clock line, becauſe the plane declines eaft- 
ward, and conſequently you have more 


hours in the forenoon than in the afternoon 
on this plane. 


2. To find the afternoon bours. _ 


I now turn the quadrant to the oppoſite 
point of the Horizon; viz. I caule it to 
touch 60d. of the Horizon from the S. to- 
wards the W. and bring the index and co- 
lure back to the Meridian. 

Then turning the globe weſtward till the 
index points to 1, 2, 3 and 4, or till 15d. 
paſs through the Meridian, and the colure 
will cut the quadrant (counted from the Ze- 
nith) as follows. 
For 1 o'clock 12 45 
1 „ ogg? 

3 $2 45 

4 ——— 80 15 

Theſe are the diſtances of the afternoon 
hours, from the 12 o'clock hour or meri- 
dian. Here you ſee the colure goes off the 
quadrant; therefore the ſun goes 51 this 
plane about 4. 


3. To find the diſtance of the fabfiyle 6 or 3 of 
the gnomon from the 12 o'clock line; as alſo 
the beight of the ſtile, do thus: 


Bring the colure to the Horizon in the 
Plane's declination, counted from the S. to- 
wards the E. viz. bring the colure to Gad. 
in the Horizon, counted from the S. eaſt- 
| ward; 
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ward; and then turn the quadrant till that 
touches the fame number of degrees (viz. 
60 d.) from the N. eaſtward; ſo ſhall the 
quadrant and colure cut each other at right 
angles; and the number of degrees counted 
on the quadrant from the colure to the Ze- 
nith are the degrees of the ſubſtyle's diſtance, 
viz. 21 40%; and the degrees from the pole 
to where the quadrant cuts the colure, 
counted on the colure, is the height of the 
ſtyle, viz. 32* 45. . | 
TLaſtly, Meaſure or take off 21* 407 from 
any ſcale of chords, and ſetting one foot at 
the 12 o'clock line, turn the other weſtward, 
or to the left hand, and make a dot or prick 
for right over this dot muſt the ſubſtyle or 
gnomon ſtand, 
And thus by a little confideration may 
any ſort of declining, inclining, or reclining 
dials be eaſily made by the globe. For a di- 
rect S. dial at London will be an Horizontal 
dial tothe inhabitants of 38728 S. latitude; 
VIZ. go d. diſtance from our Zenith. 
So an erect plane under the pole is an 
horizontal under the Equator. An erect ver- 
tical at 80d. N. latitude, will be a Hori- 
zontal in 10 d. S. latitude, &c. c. 
Tyro.' Sir, I heartily thank you; for this 
gives me a greater notion of the poſition of 
places and planes than I had before. But 
pray may not ſome Problems relating to the 
moon be performed by the globes? _ 
Philo. Les; the very ſame as the ſun, 
| | 4 when 


2 


* th 


__ J 180 The uſe of the GL ons. 
| when once you know her place inthe eclip- 


tic; but this you muſt do very often, be- 
cauſe of her place according to her mean mo. 
tion; but this fo very quick and variable 
that the operation will not ſtand long, or 


hold good, but for that day only, but by 


getting her true place, you may tell her ri- 
fing, ſetting, and ſouthing, the hour of the 


night, the time of high water, &c. &c. 


I will give you a ſmall notion of it, and 
leave the reſt for your curioſity. Divide the 

uinoctial into 30 parts (viz. at every 12th 
degree) by red ſtrokes or figures, marking it 
from Aries at every 12th degree, 1, 2, 3, 4, 
&c. this repreſents the 30 days of her age. 
No to find her place. Elevate the N. 
pole in the Zenith, and bring the equinoc- 


dial colure againſt the day of the month in 


the Horizon, ſo ſhall the moon's age (wrote 
in red figures) on the equinoctial, point to 
the degree ſhe is in at that time. 
_ Tyre. I am extremely obliged to you, Sir, 
for all theſe favours; but, as neceſſity obli- 
ges me to go, I beg you would excuſe me, 
and receive my hearty thanks. 
Philo. My dear pupil, I with you well, and 


would recommend to you the practice of 
theſe things at a ſuitable opportunity, rather 
_ thanſpendingyourtime in trifles and idlencſs 


Tyro. Sir, | thank you for your good ad- 
'vice, and am your humble ſervant. 


. Philo. Fare wel. AL 
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